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transmission and reception, are modeled in 
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YOU CAN LEARN BY HOME STUDY, IF — 
you are ambitious to increase your earning power. 
you want to broaden your knowledge and skill. 
you choose the school with the most complete training 
and service. 
50 Years of Successful Training 
National Schools has been training men for success 


since 1905 
Our graduates are located around the globe, in good paying job 
in servicing, installation and manufacturing in public and 
private industry, or in their own business« All this experience 
and background are your assurance of succe 
What This New Dimension in Home Study Means to You 
As a National Schools student, with Shop Method Home Training, 
you master all phases of the industry —TV, Radio, Electronix 
theory and practice. You learn HOW and WHY, in one complete 
course at one low tuition 
Because National Schools’ world headquarters are in Los Angeles 
capital city’’ of TV-Radio-Electroni our staff is in close 
touch with industry. Our lessons and manuals are constantly 
revised to keep you up-to-the-minute on latest developments. We 
you learn, and we 
give you free placement assistance upon graduation, National 
Schools is approved for G. I. Training. Both Resident and Home 
Study courses are offered. If you are of draft age, our training 
helps you achieve specialized ratings and higher pay grade 


how you how to make spare time earnings a 


to train you as you should be 
education 


This new dimension enables u 
trained at home, regardless of your age or previous 
Your Course Includes Valuable Units 


We send you important equipment, including a commercial, pro- 
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fessional Multitester plus parts tot 
Signal Generator, 
Wave and Standard Broadcast iperhet 

Mail Coupon for Complete Information 
Get these two free book ibout t > 
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hensive, illustrated fact - be 
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i SOUNDORAMA, a new idea in high with the orchestra so that 


fidelity demonstrations took place dur of 4,000 could compare 

ing a concert of the National Symphony with modern high-fidelity 
Orchestra in Constitution Hall, Wash Standard high-fidelity compor 
ington, D. C., Nov. 13. The 90-man for home use were em} 
orchestra, under Conductor Howard demonstration. 





Mitcheli, played a selection which wa The program was produc 
simultaneously tape-recorded. A oon tion WGMS, Washington 


* 
as the orchestra completed its perfor cooperation of Fisher Radi 
mance, the recorded version was played en Manufacturing Co 
back over an assembly of ten 50-watt Associates to show how 


amplifiers and ten three-way loud sound reproduction has pr« 
speaker systems mounted on the stage recent years 


Principals in Soundorama concert. Left to right: B. Berlant, Berlant Associates 
H. Mitchell, conductor; A. Fisher, Fisher Radio Corp.; K. Kramer, Jensen Mfg. Co 


G-SOL makes 
ur UNDERWATER TELEVISION played area of the crash was prob 
led Beam Lamps, : 

Ali-Glass Seale a major role in the recovery of the remnants of the _ plane 
Miniature Lamps, recently wrecked jet airliner Comet ] Guided by the television 
Signo! Flashers, near Elba. The British Government, in sands of piece of the 

Picture Tubes, Radio, TV, vestigating imilar wreck a gned a brought to the surface 
r SIP rpose Electron Tubes, hip of the Royal Navy to search for of the recoverable weight 
Special Fv y ctor Products and recover as much of the airliner as were no bigger than a mat« 
Semiconev possible of the recovered fragment 
Using special television cameras (see that metal fatigue had proba 
Television Underwater, page 62), the the crash 


EUROPE TV REPORT was wiven by the Swiss border soutl 


E. A. Marx, director of the Interna plans under way to extend tl 
tional Division of Du Mont Labs, upon as far as Naples and to § 
his return from a fact-finding survey of near future. Germany i 
TUNG-SOL ELECTRIC INC. the television situation in Europe. While panding her television netw 
Newark 4, New Jersey stating that foreign TV does not com the continuous building of 


| pare in picture quality with that in the stations. The Federal Germar 
Sales Offices: Atlanta, Chicago, Colum- U.S., he singled out Italy and Germany may soon have 28 TV statior 


bus, Culver City tos Angeles), Dallas, | as having set the pace in TV progress Eurovision, the Europear 


Denver, Detroit, Newark, Seattle Marx stated that Italy has a chain network which covers the ( 


of nine TV stations that runs from near has a bright future, in the 
(Continued on page |} 
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Here is one of the most effective ways 
to OPEN THE DOOR to opportunity 
NICS 


Your future is the most important thing in 
your life! Give it every advantage you 
can. Find out about the wonderfully 
promising years facing YOU in Ameri- 
ca’s great, billion dollar field of Tele- 
vision-Electronics . . . once you are 
properly trained. 

And you can now get the very train- 
ing industry wants, either by attending 
D.T.1.’s wonderfully equipped Chicago 
laboratories —one of the nation's finest 
—or by getting laboratory type training 
in your spare time at home. 

Remember—yovu receive more than 
just home training from D.T.I. You get 
training that has profited from the 
knowledge and experience gained in 
preparing thousands of men in D.T.1.'s 
Chicago laboratories. 

You get training that includes all of 
the wonderful features shown to the 
left. You learn-by-reading from lessons 
-.. you learn-by-seeing from D.T.1.’s 
exclusive, remarkably effective visual 
training MOVIES... you learn-by-doing 
from many shipments of electronic parts. 


EMPLOYMENT SERVICE 


And upon completing either the Home Program 
or Chicago Laboratory Training, you get the 
SAME EFFECTIVE EMPLOYMENT SERVICE that 
has olready helped thousands of men to a real 
job or their own profitable business in Tele- 
vision-Radic-Electronics. 

Little wonder so many men express amaze- 
ment at the results secured through D.T.!. There's 
NOTHING ELSE like it! See for yourself. Mail 
coupon today for the fascinating story about 
D.T.1. There's no obligation. The time to act 
about your future is ... NOW! 


! 
The <n n/, <. aia 
oF , 


Devry ig Co: Seiment 

Technical -C_ of : Ciicoeo 

Institute <2 /\I\>-7  Mineis 
1 Deer Teena! beeen fam” 


e YU - 


Affiliated with DeForest's Training, Inc. 


in TELEVISION - ELECTRO 


& $ of 


Here, and above, are typical views in D.T.1.'s great Chicago 
training center — attended by many students from the United 
States, Canada and the Hawaiian Islands. These men come 
here to benefit from one of the finest, practical laboretory 
trainings, of its kind—not only in Television and Radie— 
but also in Industrial Electronics, Nuclear instrumentation, 
and other highly promising branches of todey's great, 
billion dollar Electronics field 


DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicage 41, Ill., Dept. RE-1-1 


1 would like late facts about the many opportunities in 
Television-Radio-Electronics, and how 0.1.1. can prepare 
me for my start in this billion dollar field 


Name 
Sreet______. 


City. Zone 


DI I's training is available in ¢ 
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Depend on the COMPLETE line of ROHN 
“SUPERIOR DESIGN” towers and accessories 


for Vi RE TRY TTA) GREATER EASE IN HANDLING 
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PEAK jy” SFL he 
ROOF ROOF Sk MAST Bape 
MOUNT MOUNT] / \ \s BASES 


TUBING 
Heavy duty for quick, secure For all types flat surfaces, 3-1 Complete line of telescoping mast 
mounting of tower to top of peak solid steel projections permit first bases for every requirement, ac- Heavy-duty, hot-dipped galva 
rool, Flanges hinged, fastened to section of tower to be mounted commodating masts from 1-244" ized steel tubing. Machined to 
root with 2 lag screws in each directly on roof mount by insert. diameter. Also available—drive- perfection, Extra sturdy joints 
flange ing usual %” bolts in mast bases slocted for full, perfect coupling 


v7 ‘ ALSO AVAILABLE 
A PEAK and DRIVE-IN | [-~. SERVICE 


j Rotator posts for mounting rota- 


. +p WALL } BASE j “’ TABLE tor to tower; House Brackets; 


i Guying Brackets; UHF Side Arm 
MOUNTS ” 6 Mounts; Mounts for Additional 
Set on top of ground... 3-4’ Antennae on a Tower, Erection 
For mounting of mast or pole to drive rods driven through base Perfect answer for television serv- Fixtures; Guy Rings; Installation 
roof or wall. Heavy-duty steel into ground. First tower section icing, display and storage. Truly Accessories; and dozens of other 
Variable sizes. Models for most secured to rods with single bole one of the finest of its kind in items! 

every need in each leg. Instant erection economy price range 


our ashore aha Repre [ROHN Manufacturing Company 
von Dept. RI 116 Limestone, Bellevue Peoria, Illinois r 
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Eng mn Ce r1 ng 


WRITERS 


ENGINEERS, E.E. or PHYSICS 
GRADUATES, for preparation 
of technical manuals... 


HUGHES RESEARCH AND 
DEVELOPMENT LABORATORIES’ 
expanding program for pro 
duction of radar, electronic 
digntal computers, guided 
missiles and other military 
advanced electronic systems 
and devices requires the 
following: 


BD ciccraicar ENGINEERING AND 
PHYSICS GRADUATES to prepare 
operating, servicing and over 
hauling instructions for complex 
electronic equipment. Those 
with previous maintenance 
experience on military equip 
ment preferred. Writers will 
participate in a three-month 
program in our technical 
training school to become 
familiar with the latest Hughes 
equipment prior to writing 
assipnments 


Fy encincens EXPERIENCED in the 
writing and preparation of 
maintenance manuals for 
electronic equipment or guided 
missiles. These specialists will 
work step-by-step with the 
people designing, developing 
and manufacturing the products 
involved, Experience in the 
writing of engineering reports 
is of value, 


HOW TO APPLY 


Write full details 


of your qualifications to 


HUGHES 


Research and Development 


Laboratories 


BCIENTIFIC AND ENGINERRING STAPF 


Culver City, Loa Angeles County 


Calivfornia 


THE RADIO MONTH 


Mr. Marx. He said that telecast 
international football | games 
have sensation this 
setup, when such programs are broad 
cast, TV interpreters in each individual 
take over 


of 
occer) 


caused a Under 


country and act as an 


nouncer 


FIRST CONTEMPT PROSECUTION 
in the Government’s get-tough policy 
against illegal rf heat-generating 
equipment was enforced 
plastics manufacturer in 
City. The violator 
a 30-day jail term 
heed warnings 
was interfering 


against a 
New York 
sentenced to 
because he failed 
that his equipment 
with a_ confidential 
military radio channel. Assistant U. 8S. 
Attorney Robert Sweet that this, 
being the first, was a test case 
to Arthur  Batcheller, 
FCC under FCC regulations 
such devices be kept 
within frequency channels centering on 
13.56, 27.12, 40.68 and 2,450 


ELECTRONIC IRONY and shades of 
Frankenstein fell upon Sir Robert 
Watson-Watt recently. The noted radar 
was fined $12.50 by Kingston, 
The 


car 


Was 


to 


said 


According 
engineer, 
industrial must 


me 


pioneer 
Ontario, authorities, for speeding 
police had clocked Sir Robert 
with radar! 


THEATER COLOR TV 
system was demonstrated 
the 76th semiannual convention 
Society of Motion Picture and 
vision Engineers held in Los 
The new system projects color 
15 by 20 feet with—according to RCA 

good resolution and brightness. The 
highlight brightness is approximately 
5 foot-lamberts 
minized 


projection 
recently at 
of the 
Tele- 
Angeles 
pictures 


on embossed alu- 


The 


monochrome projection. 


an 


screen system also 


for 


can 
be used 
TWO BILLION DOLLARS’ worth of 
television service annually may 
expected in this country before 1959, 
stated Harold J Schulman, CBS- 
Columbia service director, at a recent 
radio-TV technicians’ in 
Atlanta, Ga. The prediction was 
on the estimate that there would 
more than 44,000,000 black-and-white 
and 18,000,000 receiver in use 
by 1959 

Not only the of 
receivers, but their greater complexity, 
will the amount of 
work receivers, Mr. Schulman 
believes, average of six 
calls per year, as compared to two for 


be 


meeting 
based 


be 
color 


increased number 


increase service 
Color 
will require an 
monochrome sets. 

The talk was the main event of the 
Atlanta Radio and Television Associa 
tion’s regular monthly meeting. W. A. 
Steed, president of the association, 
introduced Mr. Schulman to the 
ing, held at Jackson Electronik 
Co. 


meet 


Supply 


ULTRASONICS are 
reduce pain and relax 
in arthritis patients and help arthritic 
cripples to walk. 


to 


spasm 


being used 


muscle 


of the Amer 
Medic 
the 


Ata 
tute of 
Edward P. 


meeting 
Ultrasonics in 


of 


ine 


Reese Arr 


Navy Hospital, Hot Springs, Ar} 


he was “quite disinterested 
simistic’’ when asked to sta 
of ultrasonic treatment of 
because so many drug 
for 
proved disappointing 
hailed enthusiastically 
short experience with ultr: 
thinks that it “may prove to 
the greatest advancements ir 
ment of arthritis.” 
(Further reference to 
medicine can be found in “IRE 
Electronic Progress,” in the 
1954, issue of RADIO-ELECTRONI 


horm«e 
arth: 


after fi 


other treatments 


ultra 


RADIO PIONEERS, at @ recent 


ner meeting in 
sented citations to Raymond A 
“for a noteworthy radio career 
years and his invention of the 
of modulation used in alm 
standard broadcasting 
world” and Lloyd 
his brilliant 45-year radio career 
included pioneering 
systems of voice communicatior 
coaxial cable.” Dr. Hei 
Espenschied were engineers w 
Labs for many years before t 
tired. 


station 


SUBWAY TRAIN commu: 
have been demonstrated succ« 
a station-to-moving-train hook 
York City’s vast rapid-transit 
may adopt this 
system wherein existing 
and the third, or 
to transmit 
rier waves. 
In the test, a dispatche 
York’s Times Square statior 
a representative of the Unio 
and Signal Division of the 
house Air Brake installe 
apparatus, who aboard the 
Those hearing the demonstrat 
impressed by the clearns 
lack of static and continuou 
even while the train 
switches. 


soon commur 
Sig 
power, rai 


frequency modu 


Co., 


was 


wa 


SURPLUS RADAR equipmen 
save coastal cities thousand 

as well many lives—by 
approaching hurricanes, accor 
I. R. Tannehill of the | 
Weather He 
some Midwestern cities now h: 
equipment fo 


as 


nite 
sureau. pointed 
own radar 
searching. 
A used radar can be 
a storm spotter for about $ 
Mr. Tennehill. It would co 
$200,000 to buy a new cne. W 
would not the 
Weather Bureau service, 
could not detect a storm 
about 200 miles they 
exactly where it was and w! 
once it 
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Let me send you FREE 
the entire story 


just fill out the coupon and mail it 
1 will send you, free of charge. a 
copy of “How to Pass FCC License 
Exams,”"’ plus a sample FCC-type 
Exam, and the amazing new book- 
let Money-Making FCC License 
information 


CARL E. SMITH, E.E. 
President 


LICENSE ft 


Tells where to apply 
and take FCC exami 
nations, location of 
examining office, scope 
of knowledge required 
approved way to pre 


1 can train you te pass your FCC 
License Exams in a minimum of 
time if you've had any practical 
radio experience — amateur Army 
Navy. radio servicing, or other My 
time-proved plan can help put you 


too, on th oad to success 


HERE 1S YOUR 
GUAR 


1 to P 
If you fai 
Commere jal License 
{ter completing wd 
4 urse, we guarantee he 
p= train 
uf 

nimue yo ‘ 
without additional cost _ 
ong kind, until you ® - 
on ssfully obtein y? de 
Commer ial lic 7 = 
vided you first LA 4 
xamination a 
days after completing 
course. 


TELLS HOW 


eXAMUNATIONS 


pare for 


cover 


ot 
pots License 


WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME IN 
UNTIL YOU GET 


TOUR FL LICERE 


practical 


radio 


SPARE TIME 


you have had experience— 


Baath 


any 
Navy 


experimenting 


Army repair or 


Employers make 


JOB OFFERS Like These 


to Our Graduates E 


Letter from nationally-known 
Airlines 
Ka 


I 
. 


These are just a few examples of the job 
Some licensed radiomen filled each 


HERE'S PROOF FCC LICENSES Are OFTEN SE. 7 


CURED IN A FEW HOUR 


if these jobs it 


very Month 


Letter from notionally-known 
manufacturer 


“ ’ ' 


offers that come to our office periodically 


might have been you 


Lr 


S OF STUDY WITH 


OUR COACHING at HOME in SPARE TIME 


Name and Address 
Harry G. Frame, Box 429, Char 
Charies Ellis, Box 449, Char! 
Omar Bibbs, 1320 E. 27th St 
Kenneth Rue, Wisconsin 
8L Washington 


eston 
es City. ke 
Kansas 

Dresser 


Jordan, Seattle 


SMITH, E ECE 
4900 


CARL E 
Desk RE-72 
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License Time 
W.Va 2nd Class 


wa Ist Class 


13 Weeks 
28 Weeks 
ass 14 Weeks 
2nd Class 20 Weeks 
20 Weeks 
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ist Class 


President 
Onc 


Consulting Engineer 
Euclid Bidg., Cleveland 3 


FCC 
nations, positive meth 
od of checking 
knowledge before tak 
ing the examination 


your 


Our Amazingly Effective 

JOB-FINDING SERVICE 

Helps CIRE Students Get Better Jobs 

Here are a few recent examples of Job Finding 


GETS FIVE JOB-OFFERS FROM BROADI N 
Your ‘Chief Engineer's Bullet " ‘ t 

graduates who have obtained th 

the list | have received calls 

am now employed as Tran 


results 


w tette 
mitti f ‘ 
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GETS Civil ER 
1 have obtained a positior yht.Patte 
Junior Electronic Equipment 
pared for me had a tot te ds 
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your technical ability | 
a — 


CLEVELAND INSTITUTE 

OF RADIO ELECTRONICS 

Desk RE-72 

4900 Euclid Bidg., Cleveland 3 
(Address to Desk No. ¢ 


Ohio 
void delay) 


FOR PROMPT HES 





exact replacement 
1,202 tv set models 


HVO-15 HVO-21 HVO-24 
PHILCO PHILCO ADMIRAL 


The only transformer line designed exclusively for service—Merit since 1947 has 
made available to you a complete line of exact replacement transformers. 


Merit's 3 plants are geared to supply your TV transformer needs when you need 
them—on the spot for black and white and color with exact or universal replace- 
ment flybacks. 


MERLT COIL & TRANSFORMER CO. 


A427 WM. Clark Street - Chteage so, li timeois 


CROSLEY 
Admiral 


Firestone 


SYLVAMA 


hallicrafters 
RCA 
PHILCO 


‘Emerson 
MUNTZ 


SILVERTONE 


Motorola 





HIGH-FIDELITY Music-APPRECIATION RECORDS 


TO HELP YOU UNDERSTAND MUSIC BETTER AND ENJOY IT MORE 


NE SIDE there is a full a of a ON THE OTHER SIDE " m a 


great musical teaturing 
orchestras and soloists of recognized distinction in this the themes and other main featur 
country and abroad. You listen to this performance first, separately with running 
or afterward, as you desire, and then... & you can learn what te 


A NEW IDEA OF THE BOOK-OF-THE-MONTH CLUB 


LL TOO FREQUENTLY, most of us are all the great masterpieces of music will be 
A aware, we do not listen to good musi included. The announcement about each 
with due understanding and appreciation forthcoming record will be written by 
There is no doubt about the reaso \ Deems Taylor. After reading this de 

not properly primed about wha tive essay (presented in a form that car 

ten for. Music-Appreciat Rrcorp kept for long use) you may take th 
meet this need—for a fuller understanding or not, as you decide at the time 
of music—better than any means ever de not obligated as a subscriber to tak 
ised. After hearing several of these rec pecified number of records. And, of « 
ords, all the music you listen to is tran you may stop the subscription at your p! 

TRY A ONE-MONTH SUBSCRIPTION — 

NO OBLIGATION TO CONTINUE 
TWO TYPES OF RECORDS AT A RELA- Why | 
TIVELY LOW COST All Musrc-Appry th 
CIATION Recorps will be high-fidelit 
pl ying record otf the highest i 
YOU SUBSCRIBE BUT TAKE ONLY THE 3314 R.P.M. on Vinylite. They will be of 
RECORDS YOU WANT Ar Must two kinds: first, a led Standard Re 


Apprectation Rrcorp will be issued—tor rd twelve-inch dis¢ vhich will pr nt 


formed, because you learn in general what ure—at any time! 
to listen for. This highly enjoyable form of 
self educ ition can be as thorough 

Mu 1¢ Appreciation 


university 


subscribers only—every month. Ultimately the performance on one side, the anal 





PLEASE RETURN ONLY IF YOU HAVE A RECORD PLAYER ¥ 
PLAY 33'/44 8.P.M. LONG-PLAYING RECORD* 


As a demonstration 
MUSIC-APPRECIATION RECORDS 
WILL you ACCEPT «/o Book-of-the-Month Club, Inc 


345 Hudson Street, New York 14. N.Y 


WITHOUT CHARGE Fale Ag ht 


‘Beethoven's Fifth Symphony 


A NEW HIGH-PIDELITY RECORDING By THY LONDON SYMPHONY ORCHESTRA 
Norman Del Mar, Conductor 
Analysis by Thomas Scherman 
ou Have Hearo this great work countl times—what 
have you heard in it And what may u have failed 


to hear? This demonstratior sho y what you 





may have been missing in listening to great music 
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for Al | merers 
Al | nances 


& BOYCE 
UNIVERSAL 


High 
‘Voltage 
Probe 


Complete 
with plug-in 
resistors 
for any 
range, 
any meter , 


Make safe, acc ia 


high-voltage meas- 
urements with any 
voltmeter, multi- 
meter, or VIVM 
having sensitivities 
of 10,000 ohms-per- 


volt or more. 


The new Boland & Boyce 
Probe can be 


dozens of ranges 


Universal High-Voltage 
different for 
ind easy to use 
plug-in 


used with instruments 
and it is safe 
in the bargain, Complete with 4 precision 
and instructions for matching virtually any 

10K V, 3OKV, GOKYV, and 
Clear, high-dielectric handle 
Includes shielded cable with 


B&B MODEL 702 HV PROBE 


resistors 


meter any range 


ranges 
shows resistors in use 
Amphenol connectors 
~$12.95 net 


TEST C-R TUBES & CIRCUITS 
under receiver's own power 


both TV 
picture tube or re- 
ceiver performance 
all-inclusive 
cabled 
B&B C-R 

Tester 
between 


intermediate 


Measure 


in one 
test! Two 
leads of 


Tube 


nect 


con 
tube 


and receiver 

8 position switch tests: grid-cathode, heater-cathode, 
grid cathode voltages; re- 
beam cur- 
effect of 
more 


leakage 
screen and 
Hil anode 
brightness and 


and grid-screen 


ceiver video output voltages; 


remt af arid control of beam 


contrast’ controls and much 
receiver faults 
for im-carton tube 
include 2 cabled leads and instruc: 


KIT—$29.95. FACTORY WIRED & 
$19.95. Sold by leading distributors, 


New! B&B Model 704 BIAS BOX 


Ao exact, 
00 17 
radio 
and 
conmecs to 


isolates tube or 


power supply 


Instantly 
Plug-in 
testing 
tion manual, 


TESTED 


Separate 
available 
Prices 


steady source of d-c bias 
vols. A “‘must”’ 
IV realignment 
Clips grounds ww chassis 
apron; nearest 6.3-V 
heater voltage terminal, Kit only 
$6.95. Assembled, wired and tested, 
$9.95 


voltage 


for and 


Write for brochure describing BEB products. 


BOLAND & BOYCE, Inc. 
Dept RE-15, 236 Washington Avenue 
Belleville 9, N. J 
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numer article on 
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think a 
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what customer 
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the defective 
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now you can really 


understand 


COLOR TV! 


get the new SAMS book 


“Fundamentals of 


Color Television” 


written so 
you caii 
UNDERSTAND it 


ONLY 


$4700 


ite 





all you want to know 
in five great chapters: 


CHAPT. 1; ‘What You Need to Know About Coter. ; 
A simple description of color ‘ 
the eye, its 
terms: hue 

matic, achromatic 


CHAPT. 2: 


its re 
application in Color TV 
mixtures, purit 
luminosity, et« 


saturation 


Color Picture Reproduction 
physical aspect of color reproduct 

ture tube structures 
functioning in all major color tube ty 


CHAPT. 3: “Principles of NTSC Color } System.” 
Complete description of Color ‘T 

patability integratior 

and sound transmission 

ception 


CHAPT. 4: 
operation of 
of the 
analysis form 


CHAPT. 5: ‘Circuit Analysis of Color Receivers 
Covers every circuit in detail; give 
information on special components a ted 
with color; all text supported by photo ck 
diagrams and schematics 


tube and exa 


requirements; 
methods of 


“Color Receivers.” Co 
various receiver syat« 
picture 


color tubes, in 


Prepare for Color TV with the hel 
plete, e any to-understand up-t« 
pages. 544 x 84,4” 


onoen 8A-t $00 


a | 


HOWARD W. SAMS & CO., INC. 


Order from your Parts Jobber today 
write to Howard W. Sams & Co., Inc 
2205 East 46th St., Indianapolis I 


My (check) (money order) for $ 


enclosed. Send copylies) of 


of Color Television” (BA-1, $2.00) 
Nome.. 


Address 


a 


(outside U.S.A. priced slightly highe 
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1955 ALLIED 


308-PAGE CATALOG 


the only COMPLETE catalog 
for everything in TV, Radio 
and Industrial Electronics 


World’ Cangost: Stucke 
@ All TV and Radio Parts 
@ All Electron Tube Types 
@ Test and Lab Instruments 
@ High Fidelity Equipment 
e Custom TV Chassis 
e AM, FM Receiving Equipment 
@ Recorders and Suppliers 
e P.A. Systems, Accessories 
e Amateur Station Gear 
@ Builders’ Kits, Supplies 
@ Equipment for Industry 


— | 


ultra-modern facilities for the 


FASTEST SERVICE IN ELECTRONIC SUPPLY 


) 


——) 


SEND FOR THE LEADING 
ELECTRONIC SUPPLY GUIDE 


EASY-PAY TERMS HI-Fl SPECIALISTS 


e ALLIED beral Easy To-keep up with the 
ent Plan J ' sf 
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ED RADIC 
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PP ERTALOG WO.14° 1955 


Everything '© Redic, Television 
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¢ 
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> 
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SEND FOR IT TODAY! 


Get ALLIED 19 { 


« 
m 


mo 
PS) 


packed with the 
quality electror 
mone savin I 
in High Fidelit 
custom TV « 


acce or AM 


ea P \ ystem 
- =i) suppli Amat 


and station ge 


electronic eq 


builders’ kit 

tool books 

of quality equipme 
buying advan 
personal help 
satisfaction, Get 
Keep it hand 


IT’S VALUE PACKED...SAVE ON 
EVERYTHING IN ELECTRONICS 


gs =, - ae 


ALLIED RADIO 


world's largest Electronic Supply House 


ALLIED RADIO CORP., Dept. 2-A-5 
100 N Western Ave., Chicago BO, Illis 


C) Send FREE 308-P 
Name 
Address 


City LOM 
oe nS ee ee es ee 
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“Everywhere! Even in the most extreme fringe areas, the sensational 
Winegard Interceptors are p 


4B Reports like these 


from across the nation 


are pouring in, testifying to 
the exceptional performance 


of our antennas 


A great new antenna ‘ Exclusive! 
that gives you both Electro-Lens Focusing !* 


Complete all-channel VHF coverage— 


? Brilliant yagi performance 
« Yes, the extraordinary high gain of a yagi... 
The pin-point directivity of a yagi... | more Vv n of our famous 
Not on just one channel — not on just one band Wi ard Interceptor—-Now—makes it B- 
but clear across the whole VHF spectrum. —_ sible to have multi-element at 
performance on all channels in 
The Interceptor is designed #, the most extreme fringe areas. 
for both black and white and color 7 Z The Super ’Ceptor possesses 
The same Interceptor that gives you those sharp, clear : > all of the wo: ul features of 
black and white pictures today will give you the truest, , a the Interceptor, but with much 
increased 


brightest color pictures imaginable in the future sensitivity a te a 
NOTE ‘The Interceptor has been received so enthusiastically Nr pe ~— fer Fe wane- 
all over the country that the Winegard Company, even 7 
with around the clock production in its brand new plant, Features of the Interceptor and Super 'Ceptor 
Scie aputioamin bon bate ecegily eid eter uiae wee ¢ Excellent 200 chm impedance match over 
originally planned, and still we are experiencing difficulty in oe beret VHF range. f. d lot 
keeping up with this tremendous demand. So, get your order ° xtremely narrow yagi ty al aa ware SDSS, 
in now and avoid disappointment on delivery with no side lobes a . ligible rear lobes. 
e Single lead . . . no switching . . . no inter- 
List price U.S.A... . Interceptor... per bay. . ‘$9495 action between the high channel elements 
(Stacking bars available) and the low band elements. 


The New Winegard Super ‘Ceptor 
(Super Interceptor) 
With Electro-Lens Focusing !* 


MP—Model 1-7 for channels 7-13 Clove you seainaieeees Hea aitieneasce, 
On the high VHF band, the IMP but on every single cha 7 tn the whole 
functions as two high gain yagi VHF spectrum! nne P 


operating side by side in perfect ; 
- ew to give gain and directivity List price U.S.A... . Super Coptor...per bey $3495 
far in excess of more conventional (Stacking bers available) 


7-13 broad band designs. 




















Imp Features: ; 
e Exceptionally high gain on channels 7-13. : e THE PIXIE 
e Full wave driven elements , ; 

e Full wave reflector elements 
e Electro-Lens Focusing.* 


lop all channel performance—at a low 

price— featuring unique improved coni- 

, cal type driven element—for high gain 
' 2 , P ” . »rfe . »l attic | 4 ae i 

Note the IMP makes the perfect all-channel att { and wai-lohe directivity. 


antenna for all channels in primary areas. 
List price U.S.A imp... . per bay List price U.S.A... . PIXIE... per bay "4°: 
(Stacking bars available) (Stacking bars available) 


"PATENT PENDING ’ . . o,8 . : 
See your jobber or write us for additional information about the 


Interceptor and other Winegard antennas 


WINEGARD company 


3000 SCOTTEN BOULEVARD, BURLINGTON, IOWA 


Winegard — America’s most wanted line of TV antennas — designed to make installations quicker — easier —and more profitable 
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RTV-ize 


FOR FAST, SURE, ECONOMICAL 
TMT CONTROL REPLACEMENTS 





As easy as using the ‘pl book. As sure 

as if you looked up the original spe f that chassis. 
All because Clarostat engineers, responsible for 
the majority of TV controls in use, have compiled 
the replacement data available to you in the 
Clarostat TV Control Replacement Manual 

and the Supplementary Sheets. 











Listings are by set-manufacturer’s model 
and chassis, part number, Clarostat catalog number, 
function and description. Cross references, too. 


RTYV replacements available 
when Standard types won't do. 


Standard types, espe- 
cially field-assembled 
"'Pick-A-Shaft''* and 
“Ad-a-Switch"* — 


The 275-page Cliarostat TV Control Replacement Manual (2nd 
Edition) and Supplementary Sheets to this Manual provide 
you with our latest TV control-replacement data. Ask your 
distributor for the Manual and Supplementary Sheets 
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WHOA Mh Seruceran/ 


DON’T JUST REPLACE- 


MOXAKMEE 


with wide-range, high-compliance 


SONOTONE 


TITONE 


CERAMIC CARTRIDGES 


Always install a Sonotone, the 
original ceramic cartridge 

your customers will love you for 
it. It will start them on the road 
to high-fidelity—and additional 


new business for you! 


includes an up-to-date cross reference and phono- 


graph model index, fully explains how to use 


Sonotone Ceramic Cartridges. Send coupon below 


Write for free Sonotone manual today! SOMONE 
New Sonotone Phonograph Modernization Manual | 
MODERN AToy 
MANUa, 


for your free copy now! 


ELECTRONIC APPLICATIONS DIVISION 


SONOTONE CORPORATION 


Elmsford, New York 


SONOTONE CORPORATION 
Elimsford, N.Y 


Please send me a free copy of the Sonotone Phonograph Modernization Manua 
Name 


Adare 


<_<... 


CORRESPONDENCE 

bility of not having that 

part on hand when it is ne¢ 
cially parts like sound tray 

w coils. 

Many authors insist that 
should carry a scope t 
types of generators into | 
a C-R tube tester Th 
Don’t get me wrong, I ha 
ment—and I value it hig 
prime function of a swe 
is for alignment, and th 
eldom needs alignment 
in for repairs. Only wher 
ha tampered with it 
nece ary 

\ for C-R tube test 
erviced thousands of set 
initely state that any expe 
technician can tell whethe 
tube is defective. Money 
C-R tube tester could 

a tine? cope or vV.t 

I want to register als 
against most manufacture 
and TV sets, from the sta 
acce ibility of component 
including the most recent 

Why don’t TV manufac 
ome of their engineering 
make sets more serviceable 
a picture tube in some PI 
is a major operation. Don’t the 
that the recommendation 
nicians to customers will depe 
how easy it is to service a set 

And why don’t manufactu 
picture tubes removable fro1 
Sometime a picture car 
considerably by cleaning the 
the tube. But technicians he 
cause it is a lot of work ir 
Serviceability is a very imp: 
tor to the customer, too He 
bills, and tough servicing m« 
labor bills 

I dread the thought of ser 
receive As far as coope 
the service technician is concerne 
manufacturers still have 
first buse on black-and-white 

How about more practica 
servicing? With 25 year 
I am still learning new t 
day 

ANTON FY} 
New York, N  # 


COLOR-CODED CLIPS 

Dear Editor 

I noticed an article by Ch 
on improvised color coding f 
test clips in the Try This Or: 
page 121 of the October 
and wish to exclaim that « 
in five code colors are be 
our client, Mueller Electri 

Long avo Scott Muelle: 
they were developing code: 
despite the absence of a re 
simply because they felt 
for providing what is sti 
nience, in advance of the 
As you know, Mueller Elect: 
major producer of clips and 

NosLe D. CARLSON 
PDA ADVERTISIN« 

Cleveland, Ohio 
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RAYTHEON 3AL5 


is a heater-cathode type 
double diode of miniature 
construction. Its principal ap 
lication is as a diode detec- 
f, automatic volume control 
rectifier, or as a low current 
power rectifier. 


S$ STRING T 


RAYTHEON 3AU6 


is a heater-cathode type, 
sharp cutoff pentode of minia- 
ture construction designed 
for service as a high-fre- 
quency amplifier in radio and 
television receivers. 


ES 
% GREATER RELI SePLITY 


i 
High voltage surges due to inequalities of heater warmup time 
previously have limited the most effective use of ‘‘series connec- 
tions’’ of tube heaters in TV receivers. The new Raytheon ‘‘Series 
String’’ Tubes — now used by many leading set manufacturers — 
virtually eliminate heater burnouts, permitting the use of this type 
of circuitry which results in lighter, more compact receivers. 


Raytheon helped set manufacturers solve this warmup problem, 
by designing a new line of ‘‘Series String’’ Tubes which feature 
tightened controls on heater warmup, identical current value and 
a heater stability so improved that heater burnouts from warmup 
surges are rare. By narrowing the tolerances on heater wire to 
one-third of the former specifications and improving heater coat- 
ing techniques this has been achieved. This important advance 
plus Raytheon’s thorough knowledge of every aspect of tube 
construction guarantees the superior quality of Raytheon ‘Series 
String’’ Tubes, 


RAYTHEON 36C5 


is @ heater-cathode type 
sharp cutoff pentode, of min 
iature construction. Used as 
an RF amplifier and as a high 
frequency, intermediate am 
plifier, 


RAYTHEON 38N6 


is @ 7-pin miniature, heater 
cathode type, sharp cutoff 
pentode. Designed to perform 
the combin functions of 
limiting and frequency dis 
crimination in FM and TV re 
ceivers. 


RAYTHEON 3CB6 


is @ heater-cathode type 
sharp cutoff pentode of min- 
iature construction designed 
for use a5 an intermediate 
frequency amplifier, operatin 
at frequencies in the order o 
40 megacycies, or as an RF 
amplifier in VHF Television 
Tuners 





RAYTHEON SAMS 


is a diode pentode of minia- 
ture construction designed for 
use as a video detector and 
IF amplifier in television re- 
ceivers. 


RAYTHEON SANS 


is a medium-mu triode and a 
sharp cutoff pentode of min- 
iature construction designed 
to perform combined func- 
tions of a video detector or IF 
amplifier and sync separator. 


RAYTHEON 5J6 


is a heater-cathode type, 
double triode of miniature 
construction designed for 
mixer applications. 


RAYTHEON 5U8 


is a heater-cathode type tri 
ode-pentode of miniature con 
struction designed for use as 
an oscillator mixer 


RAYTHEON 654A 


is a heater-cathode type 
medium-mu, high-perveance 
triode of miniature construc 
tion for use as a vertical de 
flection amplifier in TV re- 
corvers. 





RAYTHEON 6SN7GTB 


is a dual triode designed for 
use as a combined vertical os- 
cillator and vertical deflection 
amplifier in television re- 
ceivers. 


RAYTHEON 7AU7 


is a heater-cathode type 
double triode of miniature 
construction designed for use 
as a resistance coupled volt 
age amplifier, phase inverter, 
horizontal deflection oscilla- 
tor or vertical deflection os- 
cillator-amplifier in television 
receivers. 


RAYTHEON 12AX4GTA 


is a heater-cathode type di 
ode designed for use in Hori 
zontal frequency damper 
service in television receivers 


RAYTHEON 12BH7A 


is a heater-cathode type 
medium-mu double triode of 
mimature construction de 
signed for use as a vertical de 
flection amplifier in television 
receivers employing ‘Series 
String” heater designs 





—= 


RAYTHEON 12B8K5 
is @ minature beam power 
pentode designed f se ase 
power tout tube in radio 
and TV receivers 





RAYTHEON 12BY7A 


is a heater-cathode type 
pentode of miniature con 
struction designed for use as 
8 video amplifier. 





RAYTHEON 12L6GT 


is a heater-cathode type 
beam pentode power ampli 
fier. Generally used as an out 
put tube in ac-dc receivers. 





RAYTHEON 12W6GT 


is a heater-cathode type 
beam pentode designed for 
service as a vertical deflec 
tion amplifier in TV receivers 
having a relatively low B sup 
ply voltage 





Ask your Raytheon Tube Distributor 
about these and other new Raytheon 
“Series String” Tubes. 


RAYTHEON MANUFACTURING COMPANY 
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RAYTHEON MAKES ALL THESE; 








this great all-channel antenna discovery 
is smashing sales and performance records 
in every TV area! 


bay 
RAINBOW 
no. 331 


A 


the Vile oe 


CHAMPION 


ANU IN [5s OW = 


brilliant black-and-white performance — 
and rly rely for CURE = RATA RSE 


these 3 revolutionary, power-packed crea tive 
design features — found in no * ° 
other antenna today ! AT ATTA 7 


1. New spacing formula: Radical new spacing 


arrangements between the directors and 

reflectors has, for the first time, extended 

the full efficiency and high gain of the basic 

narrow band Yagi over the full width of Here's how the RAINBOW out-performs the fomous Champion: 
an entire VHF band. 2c eee ’ , 


New “triple power” High Band 
directors reflectors: Three-section 
directors and reflectors, with insulated 
segments, ovide combined power of three 
High Band Yagie, operating side by side, 
in phase, 

New “inter-mix” design: Combines — 
into one single antenne ~~ two separate, 
independent sete of directors and reflectors, horizontal for fringe ond super-fringe areas: 
one for High Band, ond ter Low Band. Oe oie Super Rainbow, model no. 331 
Each parasitic system operates only on its voltage) $37 tis 

own band. Fullest effic — no stacked Super Rainbow. 


ay 1 model no. 331-2 
compromise design, | $7579 ins 


PLUS Channel Master's patented, super-gain - bs 

TRI-POLE .. . the unique triple-power 2 | E for suburban one areas: 

dipole that made the Champion America’s sel 5 — . 

most wanted antenna, sd _ ies. sens 
=. 548 ty 


YS ae Write for complete technical literature 


bo 


oe 
te 

- rc 
Bo 











: ~ wn . Copyright 1954 Chennel Mester Corp 
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 \iltproof polystyrene 
hase = cannot tip over. 

e handsomely packaged 
for display, 


Ze tov he ALL -V ALUMast 
; for UHF and *all VHF s 


improved the only indoor antenna - Aluminum Masting 
High Band with this 2- Wey" feature, new idea in antenna 


VHF reception Wasting 


model no. 38 : 6 ” list can never rust! 
Lae | zy Vi ny 





in tek 


~ for all. 
tion 


brings you today’s 
newest installation ideas’ 


for... more effective installations 





.». greater customer satisfaction 


Bd antenna com 
only one trans 


... higher profits for you! 


i! 
Esc 


e for t B first tim 


together an unli 


: ko 1 of antenna i 
ROTA ‘VE eee“ wate antennas « per 
ww same band. 
with features found in no other @ ideal for areas « 
rotator today: rotators, manually 


e flexible worm gear, aiIEin lector switches 
thrust bearing F diréctio a! antent 


e removable motor, electrical gid 


mechanical stops 


q 4 
“ weatherproof! lightwelaia 
3 strong. ; 


\ L, 
| st ght-thru mast mount 
oe ty sap» ca eek © 
os 


Me ee 


extremely high torque. 


. Beautifully-styled cabinet 
: has great consumer 
1 appeal — is sinallest on 
(2%" x 4%), 
_ market 
model no. 9521, 9499 iia | eee ore ber. 


model no. 9520, without , : CHANNEL MASTER CORP CLLEMVILEE, MY. 
directional indicator, $4495 list * \ WORLD'S LARGEST MANUFACTURER OF TELEVEOOOM ARTERHAS 





Your Best Buy... 


for Black-and-White...and GOLOR tv 








RCA WR-S59C 
Television Sweep Generator 


RCA WR-89A 
Crystal-Colibrated 
Marker Generator 


RCA WV-97A 
Senior VoltOhmyst® 


or cross-talk or color contamination between I and Q channels. 

The rf-if amplifiers must be aligned correctly to provide flat response for 
modulating frequencies up to 4.1 Mc. The RCA WR-59C Sweep Generator 
and WR-89A Marker Generator provide the flatness of sweep output and 
erystal accuracy essential for aligning color circuits. 


RF-IF Response 


In color receivers, there are a number of video-frequency sections, including 
the video amplifier, the bandpass amplifier, the demodulator channels (see 
Figures 2, 3, 4), and the green, red, and blue matrix networks—including the 
adders and output stages, A flat video sweep extending down to 50 Kc is a 
necessity in checking or aligning the tunable bandpass filter and thte I and Q 
filters. Late model RCA WR-59C Sweep Generators provide a flat video sweep 
extending down to 50 Ke, They also cover all rf and if ranges required for 
both color and black-and-white receivers. 

Get full details today from your RCA Distributor. 


[ oN | 


Fig. 2 Fig. 3 rig. 4 


f | 
ad Bandpass Filter | Channel Response 


Response 
Response 


RADIO CORPORATION of AMERICA 


TEST EQUIPMENT HARRISON, MN. J. 





R-Y, B-Y, or O Channel 


s 
REMEMBER that the hig! 
voltage (up to 30,000 volt 
and more) must be set t 
the specified value before 
adjusting purity and 
vergence. The RCA Volt 
Ohmysts can be used wit! 
the RCA High Voltage 
Probe (WG-289 and WG 
206 Multiplier Resistor 
measure dc voltages up ¢t 
56,000 volts 


Now off the press RCA 
new enlarged, 2nd editior 
of “Practical Color Televi 
sion for the Service Indus 


try.’ Price: $2.00-—from 


your RCA distributor 


RADIO-ELECTRON 


( 





Study AT HOME in your SPARE TIME VETERANS! 
to be a TELEVISION TECHNICIAN NON-VETERANS! 


YOU LEARN MORE 
i: because 1 GIVE YOUM ORE ! 


L. C. Lene, 8.5., M.A. 


CW Telephone Transmitter Public Address System 


ww EARN BY DOING 


Combination Voltmeter 
Ammeter Ohmmeter 


Every one of my students gets enough equipment to set up his own home laboratory. You 
learn to be a television technician by actually doing what a TV technician must do on the job. 
With the equipment | send you, you build and keep a professional GIANT SCREEN TV 
RECEIVER complete with big picture tube (takes any size up to 21-inch) . . . also a Super- 
Het Radio Receiver, AF-RF Signal Generator, Combination Voltmeter-Ammeter-Ohmmeter, 
C-W Telephone Transmitter, Public Address System, AC-DC Power Supply. Everything supplied, 
including all tubes. No experience is necessary ... My practical, easy-to-understand lessons 


have brought success to hundreds of men, many with no more than a grammar school 


education. 


CHOOSE FROM 3 COMPLETE COURSES 


My Courses cover all phases of radio, FM and television. 

1. Radio, FM and Television Technician Course 
(No Previous Experience Necessary) 
You learn by practicing with the professional equipment | send you. 
Many of my graduates now hold down good paying technician jobs with 
such firms as RCA, NBC-TV, CBS-TV, DUMONT TV and numerous other TV 
studios and plants. 
2.) FM-TV Technician Course 
(Previous Training or Experience in Radio Required) 

You can save months of time if you have previous Armed Forces or civilian 


radio experience! Train at home with kits of parts, plus equipment to 
build BIG SCREEN TV RECEIVER. ALL FURNISHED AT NO EXTRA COST! 


EXTRA TRAINING IN NEW YORK CITY AT NO EXTRA COST! 
After you finish your home study training in Course 1 or 2 you 
get two weeks, 50 hours, of intensive Laboratory work on modern 


Generator 


EARN WHILE YOU LEARN 


Almost from the very start you can earn extra money while 
learning by repairing Radio-TV sets for friends and neighbors. 
Many of my students earn up to $25 a week pay for their 
entire training from spare time earnings. . . stort their own 
profitable service business. 


FREE FCC COACHING COURSE! 


Important for BETTER PAY JOBS requiring FCC License. You 
get this training AT NO EXTRA COST. Top TV jobs go to 
FCC-licensed technicians. 


VETERANS! 


My School fuliy approved to train veterans 
under new Korean G.i. Bill. Available only to 
Veterans who begin training within three years 
of discharge date. 


electronic equipment at our associate school in New York City, 
Pierce School of Radio & Television. THIS EXTRA TRAINING IS YOU GET 


EE MAIL THIS COUPON TODAY! 
YOURS AT NO EXTRA COST WHATSOEVER. My courses are com- FPA Me /I/L, 4 F NO SALESMAN WILL CALL! 


plete without this extra training, however. It is just an added 
opportunity for review and practice. 


3. TV Cameraman and Studio Technician Course 


(Advanced Training for Men with Radio or TV 
Training or Experience) 


1 train you at home for an exciting high pay job as the man 
behind the TV camera. Work with TV stars in TV studios or 
“on location’’ at remote pick-ups! 

An optional 30 hour one-week course of practical work on TV 
studio equipment at Pierce Schon! is offered upon completion 
of Course 3. 


Mr. Leonard C. Lane, President Oop. R-1 
RADIO-TELEVISION TRAINING ASSOCIATION 
52 Eost 19th Street, New York 3, N.Y 


Beer Mr, Lene: Mell me your WEW FREE GOOK, FREE SAMPLE 
LESSON, end FREE aids thet will chow me how | con moke BIG 
MONEY 1% TELEVISION. | underiond | om ender ne obligation and 
80 salesmen will cot! 

(PLEASE PRINT PLAINLY) 


Zone State 


Radio Tuleninion T taining Asscciatun oO ERT. a VereRaw Ms 


52 EAST 19th STREET @ NEW YORK 3, N. Y. 


1) FU-TV Technicion Cowrse Write Olecharge Bete 
CO) TV Coméramen & Studio Technicion Cours 


Licensed by the State of New York @ Approved for Veteran Training 
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the most complete line... 


a model for every application 


Models 


AR-i and AR-2 


C*D+R Rotors have 
AXS 672° 


* The highest , 
alur 


that it is 


PRE-SOLD 
for you to MILLIONS 
through spot announce- 


ments on television 








CORNELL-DUBILIER {f{ bo rHe RADIART core 


SBOUTH PLAINFIELO, N.J. : CLEVELAND 13, OHIO 





COYNE 


A fascinating field! A great future! A good job or 
independence in a business of your own! TV is grow- 
ing by leaps and bounds—1227 new communities, 
1845 new stations have been given the “go-ahead”, 
Trained men are worth their weight in gold! 


MODERN TRAINING BY COYNE 
RIGHT IN YOUR OWN HOME 
Here is modern, up-to-the-minute Home Training 
in Television and Radio designed to meet the stand- 
ards that have made the Coyne School famous for 
many years. You get personal supervision by mem- 
bers of Coyne instruction staff—men who know 
TELEVISION AND RADIO AND KNOW HOW 


B. W. COOKE, President 

A TECHNICAL TRADE INSTITUTE 

CHARTERED NOT FOR PROFIT 
“stablished 1899 

500 S. Paulina Oept. 15-HR4, Chicago 12, 


TELEVISION * RADIO % ELECTRICITY & REFRIGERATION *& ELECTRONICS 


JANUARY 


Coyne, of course, also offers practical 
resident training in the Coyne Training 
Shops here in Chicago in the fields of 
TELEVISION-RADI0O and ELECTRI- 
CITY. If you prefer to get information 
about our resident courses in either or 
both of these fields, then check on the 
coupon accordingly and mail it to us. 
Our fully illustrated 48 page Guide 
To Careers in Television-Radio and 
Electricity and complete details 

| about our resident training will be 
sent you by return mail. No cost or 
obligation to you, of course, and no 
salesman will call on you, 


TO TEACH IT—men who have helped train thoue 
sands of men and young men, Service men and 
Veterans. 


LEARN TO EARN IN SPARE TIME 
COYNE offers a most practical, down-to-earth Home 
Television Training. Simple, easy to follow step-by- 
step instructions, fully illustrated ) practical, you 
can quickly be earning money in Television and 
Radio and keep your present job while training 

Let us show you that this is not only the newest, 
most up-to-the-minute lraining ! Television- 
Radio-Electronics—but also it costs you much less 
than you'd expect to pay. Send « pon today for 
details including Easy Payment Plas 


mee —_—_—— _ ——> — —<— ae 
B. W. COOKE, President 
COYNE SCHOO! 
500 S. Paulina St., Chicago 12 
Dept. 15-HR4 


Send details of your offer on tra ng checked 
below. This does not obligate me and no salesman 
will call. I am interested in 


(0 Television-Radio Home Trair 
() Electricity in Coyne Shops 


() Television-Radio in Coyne SI 
Name 
Address... 


City 
—__ 


MAIL COUPON FOR 
INFORMATION 


Fillin and mail coupon TODAY 
Paste it on a postcard if you 
wish. Complete details will 

come by return mail. No cost 
—no obligation and no 

salesman will call, 
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the KEY 7 


to your problem metal-cased 


the NEW LOOK in MULTIMETERS 





-_ 
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OUT PUT ACV 








50 "UA 
RxiK Rx100 


POCKET SIZE WITH A 47" LENGTH SCALE 


the KEYS 
WE LEAVE iT TO YOU ie peor problems 


if you could buy the finest movement in a magnetically 


shielded metal case? 
Phaostron, world famous manufacturer of ENVIRON- ANTI-MAGNETIC ee DOUBLY SHIELDED 


MENT FREE PRECISION AIRCRAFT EQUIPMENT for Mili- 
tary and Industrial uses introduces a new concept in 
Multimeters. This magnetically shielded, metal-cased ) LARGE SCALES . +» COLOR CODED 


"555" compares with plastic-cased multimeters as a 


fine watch in a precious metal case would compare with 
a plastic wrist watch Ca) SIMPLICITY eee ONLY 2 JACKS 


The shielded, shatterproof and anti-magnetic case in- 
ACCURACY... 3% DC, 4% AC 








- 


sures continued accuracy and integrity of this instru- 
ment for years to come. 


Phaostron ‘'555"' Multimeter incorporates more ranges, oh 


including AC current, greater visibility, simplified and 


GREATER RANGES ...3 10 1 STEPS 
functional controls and the greatest value offered to 


date. 
See the Phaostron ‘'555'', note its many outstanding Gam FASTER & FUNCTIONALLY EASIER 


features, its beautiful satin chrome case, its compact- to use and read 
ness and light weight, and you will know why 


“YOU CANNOT BUY BETTER’’ $39.95 at your PARTS DISTRIBUTOR 


Manufactured by PHAOSTRON COMPANY e¢ 151 Pasadena Avenue ¢ South Pasadena, Calif., U.S.A. 
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| Will Train You at Home 


ade for Good Pay Jobs, Success in 


National Radio 
Institute 
Washington, D.C 
40 yeors of success z 
troining men at 


home in spore time 


ay 


with Equipment | Send with Equipment | ‘ 


As part of my Communications Nothing takes the plac f PRA 
Course | send you kits of parts to rICAL EXP ; RIENCE. Tha 
build the low-power Broadcasting NRI training is based on LEA! 
Transmitter shown at the left ING BY DOING. You use 5 
You use it to get practical experi furnish to build many cir 

ence putting a station “on the air mon to Radio and Televisi 
performing procedures demanded my Servicing Course 

of Broadcasting Station Operators modern Radio (shown 

An FCC Commercial Operator's build a Multitester w 

License can be your ticket to a help fix seta while 

better job and a bright future students make $1! $ 

my Communications Course gives fixing seta in 


e": esiatiat Broadcasting Practice ee 
C¢ 


you the training you need to get few month 

your license. Mail card below and quipment is ye 

see in my book other valuabk bo low will bring be 
equipment you build quipment you bi hild. 


AVAILABLE TO 


VETERANS 
UNDER G.1. BILL 


Fee es es Ss SF SF SS ee ee eee eee eee ee ee ee ee ee ee ee ee ee oe oe 


CUT OUT AND MAIL THIS CARD NOW 
Sample Lesson & 64-Page Book 


Both FREE 


This card entith yo ; ——— Las 
shows how you learn Radi Pelevision a 
also receive my 64-Page Book yw 
in Radio-Television.”’ Mail card now! 


NO STAMP NEEDED! WE PAY POSTAGE 


Mr. J. E. SMITH, President, 
National Radio Institute, Washington 9, D.C 
Mail me Lesson and Hook How be 


Televimior | S“ilesmar 


Television is Growing Fast 
Making New Jobs, Prosperity 


More than 25 million homes now have Television sets 
and thousands more are being sold every week. Well 
trained men are needed to make, install, service TV sets 
About 200 television stations on the air with hundreds 
more being built. Think of the good job opportunities 
here for qualified technicians, operators, etc. If you're 
looking for opportunity get started now learning Radix 
Television at home in spare time. Cut out and mail 
postage free card. J. E. Smith, President, National Radio 
Institute, Washington, D. C. OUR 40TH YEAR 


NAMI 
ADDRES 


CrTry 


Ss write in date 
v ET of discharge 





as aRADIO-TV Technician 


Get a Better Job—Be Ready for a Brighter 
Future in America’s Fast Growing Industry 


the PE 
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Start Soon to Make 
$10 to 515 a Week 


Extra Fixing Sets 


Keep 
NK 


while training. Many 
students make $10, $15 and more 
a week extra fixing neighbors’ Radios 
in spare time, starting afew months after 
enrolling. I start sending you special 
booklete that show you how to fix sete 
the day you enroll. The multitester you 
build with parts | furnish helps discover 
and correct troubles 


SEE OTHER SIDE 


your job 


and Police Radio, Micro-Wav« 
Two-way Radio communication for 
taxis, trucks 


Aviation 
Relay 
buses etc. is expanding. New 
uses for Radio-Television principles coming 
in Industry, Government 


and Homes 
My Training is Up-to-Date 
You Learn by Practicing 


(ret the 
(raining 
give 


to AseuTe 


Communications 


benefit of my 40 years experience 
men. My well-illustrated lessons 
you the basic principles you must have 
continued success. Skillfully de 

veloped kits of parts I furnish “bring to 
life’ the principles you learn from my 
sons. Read more about equipment you get 
of this page 
my training 
over the 
Television 


The 


les 


on other side 

Naturally 
vision. I have 
ind more 


includes ‘Tel 

years, added mor 
information 
equipment I furnish students 
gives experience on circuits 


fic ITH Radio and Television 


Find Out About the Tested 
Way to Better Pay 


Read at the right 
students made out 
better things of life 
dents earn $10 


to my 
Courses 


common to 


how just a few of 
who acted to get 
Read how NRI 
$15 a week extra fixing 
Kadios in spare time starting soon after 
enrolling. Read how my graduates start 
their own businesses. Then take the 
step mail card below 

You take absolutely no risk. | even pay 
postage. | want to put an Actual Lesson in 
your hands to prove NRI home training is 
practical, thorough. I want you to see 
64-page book ‘How to Be a 
Radio-Television because it tells 
about my 40 years of training men 
important facts about present and 
Radio-Television job opportunities. You 
can take NRI training for as little as $5 
a month. Many graduates make more than 
the total cost of my training in two weeks 
Mailing postage free card can be an im 
portant step in making your future success 
ful. J. E. Smith, President, National Radio 
Institute, Washington 9, D.C. OUR 40TH 
YEAR 


my 
the 
stu 


next 


my 
in 
you 
and 
future 


Success 


J. E£. Smith, President 
National Radio Institute 


The men whose messages are published 
below were not born successful. Not so 
long ago they were doing exactly as you 
are now reading my ad! They decided 
they should KNOW MORE ao they 
could KARN MORE ao they acted’! 


Mail card below now 


| TRAINED THESE Mex 


Consultant on 
Antenna Systems 
*! resigned as Chief En- 

gineer. Now | am on my 
own a8 consultant on 
private and commercial 
antenna systems.’ RJ 
Bailey, Weston, W. Va 


Centro! Operator, 
Stetion WEAN 


I received my leenw 
uu worked om ship» 
Now with WEAN as 
control operator NKI 
course ix complete K 
Arnold, Rumford, R. I 


Radio-Television 
vice Chief 


‘Am chief Radio and Tele 
vision serviceman for 
large repair shop. Pay 
very good vert con- 
ditions pleasant 

Brogan, Louisville, Ke 


“ 


$10 6 Week 
In Spare Time 
Before 
earne 


Hes Own 
Radio-Television Shop 


Doing Ka 


Got First job 

save Oe 
M at bw 
KDLRE Pp “ 
hiner of Rade I 
ment w Polle 
Fire mi I 
Hamilton, OF 


My Training Leads to Jobs Like These 


BROADCASTING 

Chief Technician 

Chief Operator 

Power Monitor 
Recording Operator 
Remote Control Operator 


Service Manager 
Tester 

Serviceman 
Research Assistant 


SHIP AND HARBOR 
RADIO 

Chief Operator 

Assistant Operator 

Radiotelephone Operator 


SERVICING 

Home and Auto Radios 

P.A. Systems 

Television Receivers 

Electronic Controls 

FM Radios GOVERNMENT RADIO 

Operator in Army, 
Navy, Marine Corps, 
Coast Guard 

Forestry Service 
Dispatcher 

Airways Radio Operator 


IN RADIO PLANTS 

Design Assistant 

Transmitter Design 
Technician 


AVIATION RADIO 

Plane Radio Operator 

Transmitter Technician 

Receiver Technician 

Airport Transmitter 
Qperator 


TELEVISION 

Pick-Up Operator 

Voice Transmitter 
Operator 

Television Technician 

Remote Contro! 
Operator 

Service and Maintenance 
Technician 


POLICE RADIO 
Transmitter Operator 
Receiver Serviceman 
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FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, PL. &R.) 
Washington, D.C. 














No Postage Stamp 


Necessary 





BUSINESS REPLY CARD 


if Mailed 


In The United States 








POSTAGE 


NATIONAL RADIO INSTITUTE 
16th and U Sts.,N.W. 
Washington 9, D. C. 


WILL BE PAID BY 


SAMPLE 


LESSON 


ep 64-PAGE BOOK 


> Both 


~ a7 
Have Your Own 


Many NRI trained men start 
their own successful Radio- 
Television sales and service bus- 
iness with capital earned in 
spare time. Joe Travers, a grad- 
uate of mine, in Asbury Park, 
N. J., writes: “I've come a long 
way in Radio and Television 
since graduating. Have my own 
business on Main Street.” 


FREE 


Business 





FILTERED 
D-C 
POTENTIALS 


for accurate 


Weston Model 981 


Proportional Mutual Conductance Tubechecker 


OUTSTANDING FEATURES: 


G,, MEASUREMENTS—G,,, measurements are made 
more accurately by using filtered d-c plate, screen 
grid and control grid potentials. A precision voltage 
divider network and selector switch allows a pro- 
portionate value of signal voltage to be chosen for 
testing tubes having transconductances up 
to 30,000 micromhos. Signal voltages of 5.2, 2.6, 
1.3, and 0.65 volts peak-to-peak having a fre- 
quency of 5000 cycles are provided. 


GRID BIAS, SCREEN GRID AND PLATE VOLTAGE: Filtered 
d-c potentials of 90, 130, and 220 volts are avail- 
able for plate and screen potentials. A variable 
filtered d-c voltage in two ranges of 0-5 and 0-20 
volts are used to obtain better resolution of Grid 
Bias settings. Far greater accuracy is obtain- 
able with filtered d-c potentials than previ- 
ously possible in portable tubecheckers. 


METER MEASUREMENT OF HIGH LEAKAGE RESISTANCE— 
Since tube leakage as high as several megohms can Spa a 

cause poor performance in TV Receivers, this a4. loMeeloltl te), mnie) Carte) | 
tubechecker is designed to provide an accurate COMPLETE DESCRIPTION AND PRICES 
meter measurement of leakage resistance as high 
as 5 megohms between tube elements, thus being 
particularly useful for TV servicing and TV line 
production assembly. 


Weston Electrical instrument Corporation 
614 Frelinghuysen Avenue 

Newark 5, New Jersey 

TWIN SECTION TUBES— Three toggle switches make it 
possible to rapidly check and compare the respec- 
tive sections of twin section tubes at only one 
setting of the selector switches. 


980 LINE 
WESTON TEST EQUIPMENT 


JANUARY, 1955 


Please send literature on the new 98! Tubechecker, 


NAME___ 


ADDRESS__ 





AKRO-MILS 


FREE SwiNG BIN 


NEWEST ASTRON SPECIAL OFFER includes 
complete BLUE-POINT capacitor stock! 





How you save | 
New ASTRON introductory offer is giving service technicians a complete bs 


assortment — 166 units — 36 different popular values — of fabulous $647° BLUE - POINTS 


BLUE - POINT plastic tubulars at 55% off list pls free “Swing Bin’ . 3 
22 

for better servicing. Individual “Swing Bins’ swing out. Keep entire +5 Swing Bin 

capacitor stack in easy reach off the bench for more work space $6992 Total 


Visual stock control ‘ 
-39°7 Savings 


Fabulous BLUE+ POINTS are newest, most dependable molded plastic 


capacitors made. New solid thermosetting impregnant for high capaci- $2925 
only 


tance stability * continuous 85°C operation WITHOUT DERATING «+ 


bonded shell and seal impervious to heat and moisture « low power : 
| your deal price 
factor * high insulation resistance * individual tests — all add up to 


guaranteed performance of ASTRON BLUE* POINTS 55% off list 
Get in on this sensational offer today. Jobber stocks are limited. 

Be sure — get yours now! AU? 

: FREE SWING BIN 

ty ! J 

ASTRON aacantenreill 

co R POR ATI,OON {f TRON DEALERS —This special offer available from local 

=e distributors or write to ASTRON for full details. 


Toronto ! Ontario 
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Available nationally through authorized distributors. 


255 GRANT AVENUE EAST NEWARK. N. J 


Export OD he Internotional Coreg } East 40th St 





Home Study Courses in 


{ ‘a 


ise” N a 


ae . , 


Study Television Servicing —from the very source of the latest, up-to- 
the-minute TV and Color TV developments. Train under the direction 
of men who are experts in this field. Take advantage of this oppor- 
tunity to place yourself on the road to success in television. RCA 
Institutes, Inc. (A Service of Radio Corporation of America), 
thoroughly trains you in the “why” as well as the “how” 

of servicing television receivers. 


IRST HOME STUDY COURSE 
IN COLOR TY SERVICING 


Now you can train yourself to take advantage of the big 
future in Color TV. RCA Institutes Home Study Course 
covers all phases of Color TV Servicing. It is a practical 
down-to-earth course in basic color theory as well as how-to- 
do-it servicing techniques. 

This color television course was planned and developed 
through the combined efforts of instructors of RCA Institutes, 
engineers of RCA Laboratories, and training specialists of 
RCA Service Company. You get the benefit of years of RCA 
research and development in color television. 

Because of its highly specialized nature, this course is 
offered only to those already experienced in radio-television 
servicing. Color TV Servicing will open the door to the big 
opportunity you’ve always hoped for. Find out how easy it 
is to cach in on Color TV. Mail coupon today. 


SEND FOR FREE BOOKLET 


Mail coupon in envelope or paste on 
postal card, Check course you are inter- 
ested in. We will send you a booklet that 
gives you complete information. No sales- 
man will call, 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
250 WEST FOURTH STREET, NEW YORK 14, N.Y. 


HOME STUDY COURSE IN 
BLACK-AND-WHITE TV SERVICING 


Thousands of men in the radio-electronics industry have 
successfully trained themselves as qualified specialists for a 
good job or a business of their own—servicing television 
receivers. You can do this too, 


This RCA Institutes TV Servicing course gives you up-to- 
the-minute training and information on the very latest 
developments in black-and-white television 


As you study at home, in your spare time, you progress 
rapidly. Hundreds of pictures and diagrams, easy-to-under- 
stand lessons help you to quickly become a qualified TV 
serviceman. 


There are ample opportunities in TV, for radio servicemen 
who have expert training. Mail coupon today. Start on the 
road to success in TV Servicing 


MAIL COUPON NOW 


RCA INSTITUTES, INC 
Home Study Dept. R! 
350 West Fourth Street, New York 14, N. Y. 


Without obligation on my part, please send me 
copy of booklet on 


Name 





Address 
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UNIVERSAL TV RECEIVER 


... Television, like progress, evolves continu 


HE technical world never stands still. As new do present sets, the fut 
Tienes how, new inventions, new facts and new tech- picture on the wall.®* It 
niques evolve they are seized on immediately to im making it easy to se: 
prove present-day devices, of every kind, whether pens, 
automobiles, floor mops, radios, corkscrews or television @ All controls of the fut 
ets Nothing is ever perfected; improvements, like operated Almost in 
evolution, never stop in the lower part of the 
This has been ever true in the radioelectronic indus will have a plug-in 
try, famous for rapid changes No sooner has the and a small disc that 
latest model been announced than its designers have buttons for tuning 
already scrapped it in their minds and have moved on 
to next year’s design This trend is even more com @® Other more elabo 
mon in television where the leading manufacturers automatic They will 
bring out new and more modern designs throughout certain specified time 
the year. switching to other prog 
It follows that the television receiver of the future able to turn the set o 
will bear little resemblance to present-day models. This merely by blowing 
becomes even more apparent when we reflect that tele mans cannot heat 
vision has been with us only a comparatively short time dog whistles now 
eight years It is still in its swaddling clothes. 
For that reason, we should not be overly surprised @ Merely pushing 
at the radical and perhaps fundamental changes that receiver will change 
lie ahead for the new art And as television is in It also becomes a transm 
timately fused with its parent, electronics—the latter and a microphone for liste: 
itself of recent origin—anything is possible in the top of the television set frame 
future. Here are a few ideas on television as your chil- in various rooms in your hor 
dren will know it become intercommunicat 
conversations as well a 
@® The televiser of the future will certainly require no rooms as desired. Note 
outdoor antenna, except in very special cases (fringe simply do not press the 
areas, etc.). their set They are tl 
munication 
@® Your receiver will be stereoscopic, i.e., the picture 
will have depth—it will be three-dimensional. ® This does not end the ver 
It can be connected to wo pi thy ing a 
@® Your TV set will not have a huge picture tube and special switch on the phone Cal tall id see 
most probably it will not be a cathode-ray tube at all people across the continent east thei 
Consequently, there will be no dimensional scanning faces) will appear life size 
which makes for today’s long electronic scanning beams. 
There will be millions of special spots, self-glowing in @ If you are a subscribe: 
three colors when excited electronically in their proper concert hall, your TV set 
lineal sequence. They probably will be “steered” by Broadway show or whats 
atomic autotransistors or like devices for a price of course 
‘ circuit. 
@ The resulting picture will be so brilliant that it can 
be viewed in bright sunlight The size of your TV set @ If you are afraid of 
will be only as large as its screen Thus a 21-inch set member of a special safety) 
will measure about 23 by 16 inches, but if will be only They will monitor your ho 
2 or 3 inches thick. The receiver can be placed on a TV set. They will watch 
table or hung on the wall like a picture in or out or on atrip. It 
Its glass, plastic or other special faceplate will also or intruders not to be seen 
be the loudspeaker. This speaker will be for the bass ing the supervised roon 
or low notes. The high notes will have a special speaker robbers—it will instant! 
incorporated in the frame which surrounds the entire 
receiver. Lac k of space pret luce 
uses of the future unive 
@® The TV set hanging on the wall, when not turned sion is certain—the televi 
on, will appear as a beautiful painting, water color or most important and valuec 
drawing. This picture part disappears the instant the household 
set is put in operation. Thus, instead of a cumber 
some-appearing big receiver using a large floor area as 
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What’s happening to {j. H Fo 


ls uh.f. a foredoomed failure 


j 
or he 


salvation of televtiston 7? 


Here 1s an impartial estimate. 


DAVID LACHENBRUCH* 


HEN the first 
sion station 
a little 
it was 


u.h.f 


went 


televi 
the air 
years 


on 
over two 
hailed as opening a 
new era in television. Only by utilizing 
the ultra-high-frequency spectrum, said 
the Federal Commis 
ion, would it be possible to have a na- 
tion-wide TV system with a full choice 
of channels for viewers everywhere 

In April, 1952, the FCC ended 
its 3%-year construction of 
TV stations, it engi 
neering plan which envisioned a maxi- 
mum of 2,051 the United 
States—of which 1,445 were to be in the 
u.h.f. band, 

In the mad 
the air after the 
thought 


ago, 


Communications 


when 
freeze on 
new outlined an 


stations in 


stations on 
’s thaw, too little 
given to the tremendous 
which u.h.f 

But it wa 


rush to 
ra’ 


get 


was 
stations 
an't 


handicaps under 


were starting out 
until the dawn 
Some 350 new 
on the air 
to the 108 
These 
band 


long 


TV 


since freeze-end 


stations have gone 
(in addition 
v.h.f. outlets). 
included 150 in the u.h-f. 
of which than two dozen 
have already died, for reasons both eco 
nomic and technical. Nowadays very 
few new u.h.f. stations are going on the 
air. The picture is 

Note that in 
first 

growth paralleled 
first nine months of that year 81 
and 75 v.hf. stations went on the 
During the same period of 1954, 
only 22 new u.h.f 
casting, as opposed to 67 


pre-freeze 
about 


summed up in Fig. 1. 
1953, when u.h.f 
became readily 


trans 
mitters 
u.hf 
the 

u.h.f 


air 


available, 
vhf. During 


stations began tele- 
v.huf but in 
the meantime 21 u.h.f stations went out 
of business, Today there are fewer u.h.f. 
stations on the air than were on 
New Year's Day, 1954. The pattern is 
graphically illustrated in Figs. 2 and 3. 

Nevertheless, in communities, 
u.h.f. is now rendering a highly sucess- 
ful service—but only 


many 


in the areas where 


with Ile 


* Associate ‘ eu est 


34 


u.h.f. is TV and not a “second-class 


service of 


U.h.f.'s dark clouds 

U.h.f. started out under two great 
difficulties, both due to the tremendous 
of v.hf lack of 
circulation, and lack of technical de 
velopment. When u.h.f. was thrust upon 
the there tried-and 
proven transmitters, receivers, 
or test equipment. 


headstart receiver 


scene, were no 
antennas 
There had been vir 
tually no practical experience with the 
propagation of the u.h.f. TV signal, as 
compared with vh.f. We could only 
accept the word of the leading engineers 
and manufacturers and the FC 
that equipment and techniques would 
develop rapidly 

In setting 
FCC 


guess” 


for 
took 
and permitted maximum power 
of 1 megawatt for u.h.f. stations, on the 
assumption that it would give coverage 
equivalent to top-powered v.h.f 
with effective radiated power (ERP) of 
100 kw (on channels 2—6) and 316 kw 
(channels 7-13). But a megawatt of 
power just a prediction—no one 
had developed and tested a system that 
could yield more than one-fiftieth of 
that. 

When the first u.h.f. stations 
the air in late 1952 and early 
powerful available 
were rated at 1 kilowatt—-capable of 
radiating the equivalent of about 20 kw 
through high-gain transmitting anten 
At the same time, v.h.f. stations 
were boosting their power output to the 
maximums of 100 and 316 kw! 

Propagation, particularly at 
power, turned out to be extremely 
tricky—not at all like v.h.f. In 
locations, close to stations, it 
seemed impossible to find any signal at 
all. Receiving antennas were insensi 
tive. Much of the signa! was lost in the 
lead-in. 
noisy. 


u.h.f 
an 


rules tations, 


engineers “educated 


tations 


was 


went on 
1953, the 


most transmitters 


nas. 


low 


some 


even 


Receivers were insensitive and 


As to most of the early con- 


verters—the less said abo 
better. 
Perhaps the 
is that u.h.f. didn’t roll ove: 
then and there. But u.h-f. stati 
an immediate fe 


mostly places which previou 


most urp! 


Success in a 


300 


2860 


260 


240 


220 


STATIONS ON THE AIR 


UHF STATIONS 


SONDJFMAMJJASONDJFMAMJJ 
1952 1953 1954 


MONTHLY 


Fig. 1—Total TV stations on the 
September 1952 through October 


air 


1954 
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STATIONS GOING ON AIR 


Fig. 2—1953 was 

a year of boom 

for both v.h-f. 
and u.h.f 


STATIONS LEAVING AIR 


very fringe TV or 
problems in such locations 
nonexistent or negligible, and the pub 
lic was willing to go to considerable e» 


Where 


poor none Conver 


ion were 


pense to pick up a good signal 
there were already established v.h.f 
outlets, it was far harder to persuade 
the public to spend money on convert 
ers, new antennas and special installa 
tions to pick up the additional TV 
signal. 


Technical outlook improved 
Technical the past 
years haven’t materially changed 
pattern of u.hf., but they 
considerably improved the 


strides in two 
the 
basic have 
outlook in 
many sections of the country. On the 
transmitting end, 12-kw transmitters as 
well as directional and higher-gain an 
tennas became available by mid-1953 
As 1954 ended, two companies (RCA 
and G-E) were completing the world’s 
first 1,000,000-watt u.h.f. TV instal 
lations! 

At the receiving end, high-gain an 
tennas now reach out for elusive u.h.f 
signals. Low-loss transmission line does 
a far more effective job of carrying the 
signal to the set, even in wet weather 
U.h.f. tuners have improved to the point 
where now equal their v.h.f 
sensitivity and noise 


some 
counterparts in 
level 

But even as these technical develop 
ments were in progress, concern for the 
future of u.h.f. 
a Congressional 


became so serious that 
investigation 
stituted last spring. 

\ Senate subcommittee under Sen 
Charles E. Potter, Republican of Michi 
gan, held hearings and accumulated 
1,177 pages of testimony and exhibits 
It heard charges that FCC’ 
“intermixing” v.h.f. and u.hf 


was in 


policy of 
station 
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STATIONS GOING ON AIR 


STATIONS LEAVING AIR 


Fig. 3—1954 saw increases, but u.h.f 


in the same markets 
that v.h.f heights 


were too great, that the networks 


was a 
station powers and 
at fault for not making better program 
available to more u.h.f. stations, that 
the equipment makers were at fault and 
even that the u.h.f 
fault for going on 


place 


stations 
the air in 


were at 
the first 


the hearings. They did create an aware 
ness of the troubles facing u.h-f 
may set the wheels rolling toward a 
tion to help preserve u.h.f. TV as a nm 
tion-wide medium. 


and 


mistake, 


were 


No concrete action came out of 


SEP OCT 


barely held its own 


Power and programs 

oecanning int t ( I tory 
one fact become dent 
Regardless of equipment 
technical 


problems and 
shortcoming the 
uh 


where the viewer 


communi 


ties where has been successful are 


those can see the top 
TV program on his 

a 20-kw tation t 

grams has far 


conversior 
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ice, u.h.f, set sales almost invariably are 
The trouble spots are the places 
vhf u.h.f 


locations the 


good 
rub elbows, and 


h.f 


where and 


in these tation has 
the 
Jecause it can claim bigwer audiences 
vhf the 
and attract the 

U.huf. station 
complain of inability to ob 
ing because of 


u.h.f.’ by ad 


ertisers them 


all advantages 


and wider coverage, can get 


top network programs 


big national advertisers 
operators 
tain national adverti 
“blind prejudice against 
ertising agencies and ady 
to the 


sponsors 


elve even point where some 
refuse to buy 
stations In communities 
no v.hf 

stations have shown they can 
thi attitude 
some extent, and some 
now 


and 
u.h.f 
where there is 

As u.hf 
the good 
down to 
u.hf 
national 


agence 


time on 


deliver has 
broken 
boast a 
of that 
vould turn many a v.h.f. operator green 
with envy. But in the face of local v.h-f. 
competition, it is still that 
u.h.f have to take the leavings 
program-wise, and often cannot stir up 
the part of 
converters or com 
In these 
most serious 
that u.hf. is 
failure in all communities 
are also v.hf 
Milwaukee are 


apressive station 


lineup advertisers 


true most 


stations 


large scale de 
the public to buy 
bination v.h.f.—u.h.f 
ireas the plight of u.h-f. i 
This i to 


doomed 


ny ire on 


receivers 
not imply 
to 

there 
and 


where stations 
Norfolk 
and there are quite a few 
where u.h.f 


network 


two exam 
ple others 
of communities stations, 
bac ked 
ound equipment and 
with and 


have gained sizeable audiences, 


by good programs, 
olid relationships 
technicians, 
even in 
well-established 


v.hf 


dealers ervice 


competition with and 


well-heeled local pre-freeze ta- 
tions 

jut the Norfolks and Milwaukees are 
till the exceptions. Despite undeniable 
conversion 
has been disappointing in most mixed 
v.h.f.-u.h.f. markets. Demand for u.h.f 
equipped sets has dipped: In November, 
1953, some 35% of all TV produced 
were equipped with built-in u.h.f. tun 
ers; by August, 1954, the percentage 
had dropped to 14%. In of the 
scanty demand, some receiver manufac 
turers are beginning to wonder if it is 
worth while to 
u.h.f.-equipped set 


progress in u.h.f. technology, 


view 


continue producing 


pessimism is found 
from manu- 
many u.h-f. 
some of the 
equipped with 
of uh by 


and retail- 


The current u.hf 
at all levels of the 
facturer to retailer 
areas, it’s difficult to 
leading-brand TV sets 
u.h.f. tuners. Promotion 
manufacturers, distributors 
new low 


trade 
In 
buy 


ers has dipped to a 

You can't blame the dealer 
ably was stung when the u.hf 
first the air, because 
judged demand and stocked many 
u.h.f and converters. In today’s 
market, the stripped-down set often is 
the leader, and the consumer shops on 
a price basis. U.h.f. tuners add $20—$50 
to the of the And the dealer 
knows, too, that he will reap a harvest 
of ill-will every u.h.f. station 


He prob- 
station 
he 


too 


went on mis 


sets 
cost set 


time a 


36 


Millions of dollars 


verters, 


worth of con- 
tallations are 
the con 
the dealer as much 


dies 
tuners and in 
overnight—and 
often blames 


the 


made useless 
sumer 


as he 


Will color help? 

There is a widely 
color TV will be the sav 
This belief on the a 
that all color sets will be equipped with 
u.h.f 
analysis 
tic prediction of color 
300,000 receivers in 
1956, 3,000,000 in 1957—in 
figures when compared the 
million TV sets already in use 
which 10% 
u.h.f.). 

And who says 
u.h.f.-equipped ? today 
under pre get the 
price of color sets down to a figure the 


blames station. 


belief that 
of u.hf. 


umption 


held 
lor 
based 
tuners—doesn’t stand up under 
The industry’s most optimis 
set production is 
1955, 1,780,000 in 
ignificant 
230-odd 
(of 


recelve 


to 


about can now 


all color sets will be 
Manufacturer 
terrific to 


are sure 


They are ready 


mass market can afford 
to leave u.h.f. tuner 
isn’t there, and pass 
to the public. 


out if the demand 
the saving 


Who can blame them? 


along 


A boost from FCC 


Two recent actions by the FCC could 
provide a substantial as putting 
u.hf basis 

The commission recently amended its 
rules to permit any corporation or in 
dividual to own seven TY , pro 
vided at two of them u.h.f. 
Previous limit was five, with no disting 
tion between v.h.f. and u.h.f. The sig 
nificance of the new ruling is this: The 
big networks are to expand 
their holdings of stations and they must 
go into u.h.f. if they wish to hold the 
full limit. With their resources in pro 
gramming and promotion, the networks 
could give u.h.f. a healthy shot in the 
arm by building or acquiring u.hf 
stations of their own. The big networks 
are already in the process of acquiring 
u.h.f. stations in with the 
new rule. 

Three of the four TV networks 
CBS, Du Mont and NBC (RCA) 
also in the TV set manufacturing busi 
When these 
in the business of u.h.f. broadcasting 
when they “own a share of u.hf it’s 
logical to assume they'll intensify their 
efforts in developing, manufacturing, 
merchandising and promoting u.h.f. 
receiving gear. 

The second important FCC 
the recently instituted “satellite” policy 
The commission says it will encourage 
low-cost u.h.f. stations by permitting 
them to rebroadcast signals of other 
stations without local programming 
Such “repeater” stations could be used 
in a variety of ways—to help fill in 
’ or “holes” in u.h.f. station 
coverage, to extend coverage areas of 
u.h.f. stations or to pipe good programs 
carried by big-city stations into small 
city areas where no TV service exists 
now. Existing u.h.f. stations could con 
vert to satellite thereby 
eliminating costs of maintaining local 
studios and big staffs during the period 


sist in 


across on a nation-wide 


station 


least are 


anxious 


accordance 


are 


ness. companies engage 
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action 18 


“shadows’ 


operation, 


when it’s so important to I 


conversion. 
economy could 


tween staying 


For some 
mean the 


on the ai 


the ghost. 
While 
terially 


dangers 


choc 


ses 


the satellite pol 
help u.hf., it 

depending 
to administer it 


upor 


operators argue that if the 


automatically approves all 


plications, 


stat 
thei 


local u.h.f. 


“another 


to 
will 


Ions 


r ow 


app 


the big and we 
build u.h.f 
choke out 
operations, turning 
FM.” The FC¢ 
satellite app 


can 
n and 


rove 


a “case-to-case basis,” it ‘ 


in each case being 


“aid to u.h.f 


The two main proposals ad 
suffering 


relie 
“Deintermixture” 


virt 
that 


only, other u.h.f 


) 


ually 
soOTY 


Putti 


u.h.f 
ultra-high 


station ope 
trouble 

that 

TV 


have 


the 
le cities 


entire 


only 


ng all station 


band, Neither proposal ha 


char 


Barring 


ce 


such radical pa 


best prognosis for the immed 


is t 


mon 


will go off the air. 
u.h.f 


hat 


ths 


sta 


u.h.f will 
along about as it 


continue 

has in the 
A few more station 
Extreme 


tions will go on the 


next year or 80 


It 


and 


communities 
providing a 


is u 
disa 


nlikely that u.h.f 
ppear. There ai 
where it i 

T\ 


needed 


u.h.f. can hardly become a 


wide 


sery 


ice if it is destined 


only in those areas where 
or no direct competition fror 


stat 
T 


wide 


10ns. 
he 


real 


future of u.h.f. a 


* service depends on it 


compete on equal, or nearly ¢ 


with 


v.h 


f. This, in turn, 


primarily on these basic co 


High-power, 


high-quali 


mitting equipment which car 


stations a coverage area ro\ 


igniy 


alent to the highest-powered 
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combination receivers at 


as 
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ailability of good 
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only sets. 


3. 


American 


The 


» continued expansior 


economy to the point 


it is able to support a greate: 
of competing TV stations in n 
munities. 


Given 


these three conditior 


can come about only in the ré 


far 


futur 


pansion 
orderly fashion in contrast t 


on-the-air 
Short-range, the u.h.f 
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fever of 1952-53 


pict 
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bright 
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u.h.f. can be as bright as 


TV 
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spots. 
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Circuit 


HE average color TV receiver is 
employing from 
the picture 
germanium 
least two 


37 to 
tube, 
diode 


selenium 


a monster 

15 tubes 

two 
and frequently 
rectifiers. 

A notable change is seen in the new 
Motorola 19-inch tricolor receivers, the 
simplest I’ve seen thus far. The models 
19CK1, 19CK2 and 19CT1 twin-chassis 
sets (chassis TS-902 ard RP-902) have 
only 30 tubes (including the three-gun 
picture ; 


plus 
or more 


at 


diodes, 3 


pe 
a considerable 


tube) 3 germanium 


rectifiers and a diode ty 
high-voltage regulator 


reduction in 


selenium 


components. 
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tracing the new 19-inc/ 


By ROBERT F 


TECHNICAL EDITOR 


SCOTT 


Circuitwise, the new Motorola is es- 
sentially a conventional black-and-white 
receiver with color circuits added 
block diagram in Fig. 1.) Shaded cir 
cuits are those designed especially 


color. 


(See 
for 


Tracing the circuit from the antenna 
to speaker and video 
have to look hard to find an un 
familiar circuit. The antenna feeds a 
switch type incremental tuner u 
6BZ7 cascode r.f. amplifier 
mixer-oscillator. Following 
40-me if 
video sound 


detector output 


we 


inv a 
and a 6U8 
thi is a 


three-stage circuit feeding 
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Fig. 2 
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Fig. 3 
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Fig. 4—Schematic of the de 
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circuits and 
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video signal 
plate 
immunity 


composite 
the 
used in a 


are 
grid and 
nome 


The 


signal 


yr 
video 


separa 
amplifier 
required 


the Y 


cireuit 
the 

bandpass 
amplifier 


tor second 
to the 


amplifier 


raises level 
by the 
(brightness) 
The 
band 
3. 08-1 


and 
in Fig. 5 
narrow 
the 
chroma 
sidebands that for 
reproducing the correct color saturation 
hue on the The 4.5-me 

trap in the of the 
video amplifier prevents 58- and 
signals pro- 


amplifier is a 
tuned to 
the 
information 


bandpass 
amplifier 
burst 


contain 


video pass 


color and 


acreen 


plate 


and 

ound circuit 
the 3 
beating and 


1.5-me from 
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12AT7 


Schematic of the burst amplifier, phase detector and reactance circuits. 


‘ l26H7 


re 
t ah 
> - | ie , = 
am ) bby f 
| 
{ 


the 


4 
= 
i yt 


WA 
AAA 


‘+ 6a 


modulators, oscillator and quadrature circuits. 


ducing a 9%20-ke beat pattern in 
picture 


The 


pass 


of 


18 


band 
the 
that 
and 


the chroma 
amplifier link-coupled to 
J2BH7 bandpass cathode 
drives the burst amplifier 


the R Y B Y 
(Fig. 4) 


output or 
follower 
(Fig. 3) 


and demodulators 


Color oscillator control 

The TV 
exceptions—uses a 3 
that must exactly 
and frequency with 
cillator the trans 
cycle burst of 3 


with few 
oscillator 


color receiver 

58-me 
synchronize phase 
the 


mitter 


in 
subcarrier 


O8 


at An &8- or 9 


signal is trans 


US-Te 


the 


The video circuits and sound detector following third if. amplifier. 


mitted after each horizonta 
It is used in the 
color sync 

The 


bandpass 


receive! 


the o 
cathode follower: 
is fed into the grid of the 
plifier in Fig. 3. The 

is separated from the rest 


signal from 


signal appearing on the gr 
the tube conduct 
the the bur 
transmitted 

The 


respects 


so it 
period that 
amplifier oper: 
like an a.g.c. keyer 

is no B plus supply for the 

6AN8. Instead of being supp 
constant d.« voltage, the 
coupled through a resi 
itor to the opposite ends 
tapped winding on the 
former. Lack of screen 
the cut off 
conduction by a 
the flyback tran 
blanking and flyback pulse 

taneously so the burst amy 
just long 
eye les 


burst 


stor 


f 


; 


tube until it i 
posit ive 


sformer 


; 


enough oO al 
of 3.5 


ducts 
% or 9 »S- rk 
signal 
The 


former-coupled 


of the 
to a 
to the 
in many n 
rv The phase of the 
burst ph 
signal developed by the 3.58 
oscillator in Fig. 4. The pha 
hip of the two signals 
trol the oscillator frequency 
If the 
the phase 
or negative 
direction of the error and 
to the grid of the a.fx« 
a.f.c. amplifier is a reactance 
connected the osci 
(crystal) circuit. The d.« 
the modulator grid varies 
reactance in the 
holds the oscillator 
the burst 
output 


6AN* 
6Al 


hor 


output 
tector similar 
detectors used 
receivers 
is compared to the 


two 
detector 


signals are 
develop 


voltage 
amp 


across 


oscillator 
in 
signal. The 
zero when 
locked in. The d.« 

the detector circuit 
circuit 


exact 
pha ‘ 

the 

balance 


18 


unbalance caused by 


in tube 
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‘ 


compen 


and component chara 


i 


depending 


k 








Fig. 5—Schematic of the red, green and blue circuits feeding the picture tube. 


R—Y and B—Y demodulators 

The R Y and B Y 
transmitted as sidebands of the 3.58 
me signal generated and then sup 
pressed at the transmitter. These sig 
nals are their 
forms by taking them from the output 
of the bandpass cathode follower and 
combining them with the locally gen 
erated 3.58-me signal in balanced mod 


recovered in original 


MINIATURE TV ANT 


URING the past year a number of 
so-called miniature TV antennas 
have been advertised as devices that will 
eliminate the need 
indoor and 


outperform, and 
for, conventional 
antennas. 
Because of these and other question 
able claims, the National Better 
ness Bureau had three of these devices 
tested by an independent laboratory 
These antennas consisted of about & 
feet of copper with a connecting 
lug at one end and a plastic box, dis« 
or capacitor at the other. (See photo 
on page 8 of the May 1954 issue.) 
Each of the miniature antennas wa 
tested for 
with a conventional indoor V o1 
and with an 


outdoor 


3usi 


wire 


performance in comparison 
“rabbit 
ears” antenna, outdoor 
divole roof antenna 

The laboratory reported that its test 
claims that 
ghost 


harper 


did not support unqualified 


the devices eliminate snow or 
reduce static or provide clearer, 
than 
door dipole antennas 

The 
in snow 
conventional 


pictures either indoor V or out 
units tested showed an 
both indoor 


antennas 


Increase 
and outdoor 


None of the 


over 


JANUARY 1955 


signals are 


ulators. The signals from the cathode 
follower and oscillator buffer are polar 
ized and phased to reproduce exactly 
the original signals at the output of the 
diode type balanced modulators (demod 


ulators) 


The outputs of the demodulators are 
fed to the R Y and B Y 
(Fig. 5). The oscillator signal is 
inated by the action of the demodulator 


amplifiers 
elim 


tested 
eliminating 
reduced static interference 

The laboratory found, in conclusion, 
that none of the units tested was any 
more useful or effective as a TY 
antenna than an equal length of 
stranded copper 
and without the 
ment showed 
was the end 


effec 


none 


devices particularly 


ghosts, 


was 


tive in and 


plain 


wire Testing with 


end attach 
that in no case 
attachment of 
value in improving 
reception, Although the minia 
ted picked up 
neither out 


any use or 


ture antennas te 
rV signals, they 
performed nor performed a 
either the roof antenna 
or the indoor V 
in the tests 

As a NBBB has 


recommended to advertisers of 


well a 
antennas used 


result, the 


made 
their 
be limited to the 


these devices that claim 
for the performance of 
products 
provable facts 
turer 


One manufac 
of “miniature antenna 

has gone so far as to enclose 
his unit in a transparent case 


(see photo) with a pretentiou 
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and by the tray amplifier grid 
circuit 

The output of ti } y 
B Y 
respective 
to the 


through 


(red) and 
fed to their 
grids on the }t ine 


(blue) am; 
tube and 
grid of : amplifier 

i vo network 
(matrix) to reproduce t rroper sig 
color tube 

The red phospho east 
tive of the th quires the 
greatest amount ot exe 
For this rea 


operated at full ga vnhi the 


nal on the yreen 


itation 
amplifier i 
ampli 
fication of the gy nm al e amplifier 
is controlled ontrols in 


the cathode 


The Y amplifier 
The R 

unavoidi 

through 

pha ( 


iher the 

delayed 
when i I ! i pa or 
narrow ignal 
fron passed 
throug!) ad i\ } delay it 
the ime urn it ‘ \ 
B , \ the 
p 


the cathe 


and 
band 
i iplifi ! her drive 
Over-all 
brightne potenti 
ometet! cathode 
Contrast ranged 


potentiometet brightne 


amplifier ther in 
the catho ‘ amplifier 
I he ) | , KB 
and G I i 

pled ti 

gun 


KNNAS 


mounted 
around ; I y While not 
tested by the i } embdel of the 
RADIO- ELECTRON I 1 it out at 


array 


two locatior an rmance 
not « entially 1ifte that of 
the mple! i te t ae 


above END 
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ONVERGENCE and focu ing dif- 
ficulties in color had their mono- 

black 
and-white grew in ize 

from 10 to 21 and 24 inches. In most 
10. and 12-inch tubes, 
of the beam was 50° to 54 


chrome equivalent when 


tubes 


the deflection are 
With this 
simple to design a 
ystem that kept 


beam sweep, it was 


deflection and focusing 


a 
v 


bo A 
b 
Narrow-angk 


Fig. 1 deflection tubes 


J 


Fig. 2 
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Wide angle creates defocusing 


the beam in relatively good focus across 
the tube 

As shown in Fig. l-a, with the 
distance to go, it is possible to 
26° from the center of the flat plane of 
With 


short 
sweep 


glass with very little defocu ing 
an increase in the size of the screen this 
deflection angle is still possible (Fig 
l-b) except that the bell of the tube be 
comes unmanageably large. To reduce 
the tube length, the deflection are had 
to be increased to 70°, or 35 
of center 

Fig. 2 shows what 
focusing at the sides of the 
the deflection arc was increased. Old 


; 


either side 


occurred to the 
weep when 
timers will recall the many read 
ments that were necessary. If the 

ture was well focused at the cente 

edge Many 
gray spot can be attributed 


was defocused at the 
bald or 
the early 15- and 
tube 

The component makers soor 
Since the 0) VOoKe 


with a uniform 


16-inch rectang 
came 
with a solution 
imilar to the yoke 
field could cause such trouble 
nonuniform field might correct it Thu 
was born the 70° cosine yoke In thi 


perhaps a 


yoke, using a specially designed flared 


edge, the magnetic field across the » 
of the tube was 
that as the beam wa 
ides of the tube, it 
This resulted in a beam that 


so deformed at i 
deflected to the 
focal length wa 
increased 
maintained a relatively good fo from 
ide to side 

This problem—to a greater 
exist in the three-gun nad 
tube. To understand it, a brief 
of the tube’s construction wil 


ful. The three 


parallel to each other and 


color guns are 


Fig. 3 


Each beam focus at different point (a,b,c) 


of the tube. They lie 120 
the axis of the neck 

The guns 
approximately 306,000 hole 


face a screet 
These holes are 
that when the three bear 
through, they strike a triad 
If the beams ars 
adjusted, each beam strikes a « 
the informatior 


spac ed 


phor dots 


same color as 


input grid 


Focusing 

Now the problem of Aa ¢ 
tion are and a flat screen ente 
assuming the mask were not the 
of the beams would enter the be 
tube from the axial cente 
The deflection-yoke field n 
erent for each of the beams the 
the weep passes the center 


screen Second, even thou 
tance between the guns, at the 
mall, by the time the bean 
eT d of the 
variation in the focusing } 
(Fig. 3). This effect becom« 
lem because each of the 


pass through the 


sweep, there 


ame hols 

It i not po ible to make 
corrections with a proper 
yoke as in monochrome. T} 
the first 


cause the three 


complication mentic 
beams are 
center of the neck but toward 
edge, only a iniforn fe 
fect them in the 
In the 
down into four part 
bend all the bean 


ame wa 
three gun tube, 
break 
1. To 
make them coincide 
of the tube 


’ To control the three he 
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path lengths differ 


they focus individually when they 
the center of the tube 
three 
incide at the holes at the sides 
To cause the individual 
change their focal lengths in such 
a manner that they are in focus 
at the sides of the tube 


coincide at 


To cause the beams to co 


beams to 


Obtaining proper convergence 

The first 
static methods 
rents in the 
Static focusing requires accurate place 
ment of the three guns 120° from each 
other in the neck of the tube 
electrostatic focusing grid in each gun 
an additional electro 


met by 
and cur 
constant 


two problems are 
the voltages 
operation are 


and an 


The voltage on 


static grid common to all guns is varied 


iA Ya, 27" 
i) Ay 4 


SOU) 


1} dt t+ 


Fig. 4—Effect of convergence grid. 


for stati 
These 


lense 


convergence 
grid act a electrostatk 
The lenses function through the 
electrostatic fields between the 
because of the different 

and the 
action 1s 


Variou 
grids voltage 
anode 
that 


nono 


on these grid econd 
The focu ing 
in an electrostatically 
tube. In the 
focusing lenses are created 
the focusing element and the 
grid. If we 
entering the 


similar to 
focused 

color tube the 
between 


chrome 


common 
convergence consider the 


three beam convergence 


vee 


r 
tNAW NY nT LJ 
i 


Fig. 5 


Schematic 


CBS-Colortron 205 


field as part of one large beam, then 
the converpyence grid can be looked at 
as a large focusing grid bringing the 
three separate 
common point 
three beams is 
Fig. 4 shows the effect of this grid 

The third and fourth problems are 
handled by an a.c. voltage impressed 
on the focusing and convergence grids 
This voltage is impressed on the focus 
constant volt 
and the 


beams together at a 
This “focusing” of the 


called converyvence 


maintain a 
between it 
The 


and causes the con 


ing grid to 
relationship 


age 
convergence grid voltage wave 
form is parabolic, 
field pattern to change The 
change is such that the effect 
on the three 
the variations in the distance each bean 
travels To help thi effect, the hole 
in the mask are not tant 
from each other but 

This waveform i 
circuits dike those shown in Fig. 5 (from 
the RCA color set). Sawtooth 
are taken off the cathodes of the 
vertical 


veryvence 
focusing 


beams compensates for 


uniformly di 
spread Ligeti 
developed from 


voltage 
hor 
zontal and output amplifier 
rhe horizontal pulse i haped into a 
parabola by the .0047-yf 
and L113. The vertical pulse is shaped 
by feedback network C197-R238-R239 
The amplified output of this tube 
is applied to transformers in parallel 
The combined output of these 
formers (Fig. 6) i applied through 
C193 to the grid. A por 
tion of this 
applied to the focu 
A d.c. voltage i 
convergence grid. This d. 
tapped off the regul 
In thi 
between the ec 


capacitor 


tran 


convergence 
parabolic waive form 1 
yrid 
also applied to 
convergen 
voltage is ited 
econd anode voltaye 
relationship 
and the convergence 


The dx 


way, tne 
voltage 
ond-anode grid 
l kept constant voltage for 


687 


NAM 


of the RCA tricolor dynami 


convergence 
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electron-gun assembly. 
focu 

for u 
ticular 
high 
pulse 
out b 
du ip] 
take! 
control 
Imp! 
edpe 


piate i 


Larger tubes 
The 14%-inel 
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coils, a the 


last 


described in 
66 of 


convergence 


article beginning on 
month’ issue 
DuMont ha 


60 weep 


page 


developed a 19-inch tube 
all 


face 


reduced 
ma sk 


design. 


with and over 
length 


plate 


using a curved and 


and pecial gun 


and narrower than 


rhe 
brought 


horter 
hitherto 
three 


The gun is 
those 
of the 


closer 


used center axes 


gun are 50% 
and a higher 
ence voltage is used, It is claimed that 
the focal length of the three-beam con 
thus increased. This in 

length, the reduction of 
travels, and the 
the 


of 


towether converg 


vergence is 
foc al 


tance each beam 


creased 
the di 

ved 
beam 

the 60 
The 
the 
other, are 
the 


deyree 


enable 
the 


mask and 
to be 
of 

effect 


closene 


eur plate 


converged at ends 
weep 

of due 
to 
precision 
ind the 
achieved by 


beam interaction, 
of the 


vvercome 


three beam 


by 


to 
enue h 
holes in aperture mask 
high of 
photograhpically printed phosphors 
The CBS Colortron 205 (see 
Tube RADIO- ELECTRON Ie 
ber) is another wide-angle 
tube. The 19-inch 62 
provides convergence 
the 
common 


accuracy 


New 
Septem 
deflection 
deflection 
hy 
toward 


color 
tube 
tilting 
the 

inch 


proper 
beam sources 
RCA’ 
detailed infor 
obtainable at the time this 
ha the 
mask and faceplate to improve focusing 
of the tube 


three 


tube axi new 2] 


tube—-on which no 


mation was 


article was written curved 


toward the edges 


Adjusting convergence circuits 


very useful 
convergence 


The dot 
tool for 
ystem 


generator 18 a 
up the 
the service technician 
of dot 
convergence 
the 
de 


etting 
it enable 
to produce a serie on the screen 
Turn the dc 
the dot pattern in 


raster 1 


control 


until center of 


the in the color 


@ 


oltage and adjust the 


ign: 


the d 
beam-positioning magnet 
dot the 
cente! portion of 


In reuse 
until a single 
triad in 
creen, The 
he touched 
and ing 


above 
the 
to 


white replace 
the 
focu 


control have 
the 
interact 
dynamic 
and 


may 


since convergence focu 
voltages 


The 
(horizontal 


convergence controls 
ire in 
vertical dy 
at the top 
only 
sides. The 
then ad 
center of 
the 


vertical) also 
Adjust the 
until the dot 
of the raster 
fringing at the 
control is 
the 
from 


terdependent 
namic control 


and bottom show 
slight color 
convergence 
until the 


du 
dots in 
all white 
to the 
horizontal dynamik 
so that the dots at the side are 
either all white or slight 
fringing In the event of fringing 
slight readjustment of the d.c 
converyence control may be needed if 
it is not possible to bring the dots in 
evenly on both top and bottom or from 
side to side, it may be necessary to 
adjust the vertical-convergence phase 
control in the first ec: the hori 
zontal-convergence phase control in the 
END 


justed 
the 
of the ra 
rhe 
then set 


top 


ster bottom 


control 15 
color 


show a 


ise or 
second case. 
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the United States and Canada, as well 


ica, are now being 
tion 
yearly summary of TV dx 
this would have been available for 
January issue, a 
TV 

trip through the Far West and the work 


of 


layed thereby. 


is 
ax 


record 


are looking 


January-March 


That there 


come 


HOUSANDS of 


sent in by observers in 


individual too 


all 


reports 


of 


season, 
eason may 
though the more experienced 
look forward to it each Chr 
under 


parts as a surp! 


a few from South and Central Amer 


will have gotten 


appears in 


prepara It 
the i thi 
Ordinarily through about the middle o1 
the of January 

in the past, but your February and March will 
to very much dx-wise 
lowest dx months of the yea 
there is always the possibili 
sional scattered openings. T: 
propagation will be generally 
of the first 
latter part of March will see 
in receiving range in the m« 
parts of the country. 


studied in 


for the publication of ual print ar 


dx editor has been on an extended 


analyzing the reports has been de 
Now that the reports are al! in there 
doubt the TV 


season was on 


about it most quarter 
of 1954 
With this in 


forward 


no summer 
the best 
TV 


good 


mind, ix-ers 


to a vinter 


They 








WAVES OF WIRELESS 
By LEE DE FOREST 


light travel 
to « nvelop the earth 


THE 


With the swift 
From ten thousand cente 
In a woven web of intangible nothingness 

No mighty storms harass us, we penetrate all atmospheres, 
Scouring the tallest mountain, leaping the broadest valleys; 
Refracted by knifelike edges, we can skim 

Into unbelievable canyons,. where theory forbids entrance, 
Continuous or modulated, in bursts or shaded impulses, 

in lower, high or ultra-high frequencies. 


We bear abroad the broadcast messages 

(These often are unworthy of our lofty lineage, 

Ill suited to be winged so far and generously.) 

At certain hours we bear abroad world news, 

Of earthquakes, floods, war and consummate disasters 
Or messages from man’s weak rulers to yet weaker men 
Though our origin dates from the primordial lightning flash 
But recently did Maxwell predict, and Hertz show how 
Mere Man could generate and frame us to his purpose 
These were well worthy of us ether waves 

Gladly we sped across the seven seas, 

And mounted to high ionospheres, the meteor’s dust, 

O’er wider realms to spread our silent signals 


Marconi harnessed us with Mor dots and dashes, 
Fessenden and de Forest learned to form us into spoken words, 
With music to enrich our wings to gladden all mankind 
(Perchance to tell some listening being in some infinite Remote 
That Earth has now evolved some voices like the angels’) 

More recently a clan of scientists has artfully conspired 

To frame us into pictures, etheric, yet widely visible at last, 

To bring new wonders, synthetic sights, to millions of mankind 
Strange fingers reach aloft from countless house-tops 
Silently groping for us through the silent night 

To snare some infinitesimal fraction of our wasting 
And lead them downwardly before the family hearth 
There to emblazon 
The vision of some spectacle 
We are the Waves of Wireless 

Destined to a nobler mission than we yet have found, 
When Man will learn to trust to us 

Only the best he knows, his grandest music, and his finest 
His sterling sermons, and most worthy plans, 

His visions of most comely womankind, and earth's 
And all the themes that frame man’s Godlike destiny; 
Leading at last Humanity Future worthy of us 
We Wireless Waves. 


we 


peed of 


us 


Uses 


watts 


on a magi screen 


scanned countless miles away 


songs 
most noble 


Messenge! 


to a 
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Transistorized 


PORTABLE RE 


By G. B. 


HIS article reports on a pioneering 
attempt to build a 
ceiver in which transistor 
used for all the functions pet 
formed by vacuum tubes, other than the 
picture tube (5FP4) 
result is a single-channel receiver con 
suming only 13 watts of input 
Of this, 3.6 watts, or more than 25 
of the total, is consumed by the 5FP4 
filament. The entire receiver is about 
the size of a portable typewriter case 
Complete with batteries it weighs only 
27 pounds. As a completely portable set 
it gives good results in the New Yorl 
This built in late 
1952, and 
may allow 
The set was built to receive signal 
from channel 4, the NBC station in New 
York. The built-in 
therefore tuned to 67.25 m« 
without an r.f. stage, the incoming sig 
nal is heterodyned with ‘the local os 
cillator output in a balanced diode mixe1 
(Fig. 1). The oscillator 2N33 
high-frequency point-contact type tran 
sistor operating in a base feedback type 
circuit. The frequency of the oscillator 
was chosen to produce 
i.f. Following the mixer are six stage 
comprising the i.f. amplifier 
All six essentially the 
same and use point-contact transistor 
in grounded-base circuits (Fig. 2). A 
coil wound on a ferrite torroid 
than a dime provides the inductance for 
the collector tank circuit of each stage 
Variable capacitors allow these to be 
stagger-tuned to give the bandwidth re 
quired for intercarrier sound. Imped 
ance matching is obtained by a tap on 


television re 
wert 


The preliminary 


power 


area, receiver Was 


transistors developed since 


some circuit simplification 


loop antenna 1 


Operating 


uses a 


an &-me picture 


Stages are 


maller 


the: inductance. Good transfer 
high impedance 
and the low input impedance of the fol 
thus obtained. The 
biased at l-ma emitter 
current obtained from penlite cells 
Two point-contact transistor 
detectors provide optimum paths for the 
yne and video components of the signal 
(Figs. 3, 4) The emitters of these de 
tectors are unbiased and act a 
The signal is in 
ternally coupled and amplified by tran 


pow el! 
between the collector 
lowing emitter is 


transistors are 


second 


diode 


rectifiers rectified 


istor action to the collector circuit The 


both a 
unction and a point-contact transistor. 
The base-input junction transistor pre 
reasonably input imped- 
ance to the second detector and at the 


video amplifier (Fig +) uses 


ents a high 


same time stabilizes the 


transistor to the extent 


point-contact 
that high fre 


*RCA Laboratori Divisior David 
Research Center 
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HiERZOG* and R. 


D. LOHMAN* 


A stage-by-stage 


analysis of an 


expe rimental 


TI ‘ set 


quency positive feedback can be applied 
in its base circuit 

The 4.5-me intercarrier sound 
is taken from a trap located in the video 
output Three 
ound if. stages plus a ratio detector 
provide the necessary gain for the sound 
channel. An audio amplifier consisting 
of one preamplifier stage and a 
plementary symmetry output 
(Fig. 5) drive a 5-inch speaker. Thi 
output stage 
nature of p-n-p and n-p-n transistors to 
provide push-pull amplification without 
a phase inverter. Many novel applica 
tions of this have 
lished 

The signal 


ignal 


econd-detector circuit 


com 
taye 


uses the complementary 


circuit been pub 
from the syne 
econd detector (Fig. 4) is coupled to a 
junction transistor which act a ia 
The syne 

the emitter 


obtained 


ynce separator ignal i 


positive and cause unction 


of the p-n-p transistor to conduct on 


Fig. 1—Local oscillator-mixed circuits. 
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Transistor and two diodes are 
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individual! 
Unlike 

the element 

electrons, tran 
Close-up of section application of the prope 
of the if strip. current flow Thus in 
Note the small size junction transistor, either 
of the torroids. The hol und the other 


» emit 
trimmers are 8—50 . 
f Proper design can make 


tion exactly alike 
either a smitter 
property may be u 
tremely imple phase 
horizontal a.f.c. circuit 
horizontal syne pulse 
"“axP POmT 
CONTACT sawtooth If they are I! 
TRANSISTOR erly, a correction signal 
No push-pull signals 
are required 
Fig. 2—A_ typical A sawtooch signal is t 
transistor if. am- horizontal deflection yoke 
plifier stage Six obtained from a small re 
are used in the set. with the yoke, thus givir 
proportional to the current 


22 SV be obtained from an R-C ci 


“CXPERIMENTAL the yoke. The sawtooth 
appears across the capacit 
tegrator is capacitively co 
phase-detector transistor 
pears between the two junct 
junction is grounded, the 
equally positive and neg 
spect to ground since the 
its d.c. component in the 
pacitor As long as the trar 
not conduct, there is no d.c. | 
the ungrounded junction an 
circuit from this point to the 
oscillator frequency-contre 

' not pa any correcting 
pn When the amplified 

TAKEOFF ap} lied to the base of the pl 

transistor, the transistor 

edie Genes for the duration of the syn 
33K TO PHASE CET direction of current flow 

WWW - ty 

SYNC 5 VERT PULSE 
OE TECTOR _ AMP 


The video detector and grounded-emitter—grounded-hbase amplifier. 


; 


ansistor vhen it cond 
mined by the instantaneou 
the unction If the hor 


ExP pNP : _ lator Is running at exact! 
FROM 6TH Pix TRANSISTORS . 
iF AMP, 
- < | ingrounded junction will 


. { 
f —) | : < ( tive to negative in the 


portion of the awtooth r} 


frequency and pha e, the 


fore briefly cor 


will there 
in one direction and then 
225 225V 225V 225V phase 1 correct 
The syne separator and amplifier section, which uses four transistors. | equal and no unba 
ill be left at the end of the 
conduction period. If the 
gin » run too slow, the 
while the 
ivrounded junct 
and thi inction will act 
positive current flowing 
leaving the oupling capa 
incremental charge. Thi 
to appear on the ungrour 
a negative potential 
through i 
quency contre 


runs too fast 


Horizontal oscillator 


The audio amplifier and complementary symmetry audio output stage. 





fect found in a point-contact transistor. 
Its operation is similar to that of the 
vertical oscillator. The component val 
1es are different, however, to give 
the proper frequency and pulse output 
rather than sawtooth. The rate at 
which this oscillator runs is determined 
by the R-C time constant associated 
with the .015-uf capacitor between the 
emitter and collector of the transistor. 
As long as there is a sufficient amount of 
charging current flowing through the 
emitter resistor, the transistor is kept 
nonconductive. When the current falls 
below a critical value, the potential at 
the emitter permits conduction which 
is regenerative. 

If the effective resistance of the 
charging circuit is changed, the rate of 
oscillation will change. The effective 
resistance of the emitter resistor can 
be changed by shunting it with a tran- 
sistor. This transistor has a certain 
quiescent bias causing a_ pre-fixed 
amount of current to flow. The variable 
resistor in series with the oscillator 
emitter is adjusted to nearly the cor 
rect frequency as is normally done 
with the horizontal hold control on TV 
sets. The phase detector then provides 
an output which is applied to the base 
of the transistor, shunting the oscil 
lator emitter resistance. The control 
signal changes the conduction of this 
transistor, changing the frequency of 
the oscillator. If the oscillator is run 
ning too slow, a negative output will be 
obtained from the phase detector. When 
this negative signal is applied to the 
p-n-p transistor shunting the oscillator 
emitter resistor, its conduction will in- 
crease, thus allowing the charging ca- 
pacitor to charge more rapidly and the 
oscillator to increase its frequency 

The output pulses of the oscillator 
are amplified by a complementary sym- 
metry pulse amplifier and then applied 
to a “totem pole” power amplifier (Fig 
8). This is a regenerative type pulser 
which switches the bases of the output 
transistors from a large negative bias 
present during forward trace to a large 
positive bias which cuts the output 
transistors off during retrace. The out- 
put transistors are directly connected 
to the horizontal yoke and act like a 
witch which connects the yoke to a 
battery on forward trace and open- 
circuits the yoke to cause retrace 

The pulse which occur across the 
yoke are used to drive a 2-stage cla 
implifier (Fig. 9) The final tage 
vorks into a stepup transformer tuned 
to the horizontal line frequency The 
econdary voltage is rectified by a sele 
nium rectifier and provides 2,000 volts 
for the second anode of the picture tube 

The most important difference in a 
et which might be built today would be 
the absence of almost all the point- 

ntact transistors, END 
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TELEVISION and ELECTRONICS 


. «+» +» @ look into the future 


ELEVISION ha 


for man to see 


made it possible 
what goes on else 
having to go there 
preat mankind 
field of endeavor for 


where without 


bodily-——a boon to 
And it is 


all of us to be engaged in. especially for 


a great 


the younger men who are now entering 
the new field of color television with its 
promising future 

and the promise of 
that there 
look back 


even five 


The development 


color television are so great 


is room for everyone. If we 


ten years from now-——perhap 


years from now—upon the color struc 
ture as it exist today, we will not 
The progre that will 
here on will be of such 
that I believe 
everything used in color TV 
today will be obsolete. This is nothing 
to worry industry has 
lived on obsolescence tut obsolescence 
stagnation It 
better equipment and 


That is the hallmark of 


whethet it be 


recognize it 
be made from 
tremendous dimension 


almost 
about for out 


doe not mean mean 
replacement by 
better 


radio 


service 
and television 

Progress 
effort 


black-and-white  o olor 
through pioneering and 


And it j 


element 


come 


leadership here that we meet 
the human 
Now a to color 


demonstrated a 21-inch 


RCA 


color 


equipment 
recently 
tube and a simplified color receiver that 
that 


new et will ime 


will operate with tube (see 
photos) The 
few more 
inch black-and-white 
plification of the circuit 


fection of the 21-inch color 


only a 
than an ordinary 21 
The sim 
and the per 


will 


tube 
receiver 
tube 
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mark, I think, the 
tical color equipment for quantity pro 
The tube is not a revolutionary 
It is still a shadow-mask 
principles we de 


beginning of prac- 
duction 
new invention 
tube, based on the 
veloped in the earlier type of that tube 
But it does mark a significant advance 
They 


and it 1 


Color tubes are hard to make 


have very narrow tolerance 
no secret to those engaged in the busi 
that as many as 
tubes sometimes have had to be rejected 
before one good one could be selected 
We think we licked 
that problem with our new 21-inch color 
tube 

Our main effort has 
a color tube which will be steady, will 
not fringe <t the edges, will cover the 
entire face of the tube with 
will be of 
and will be of 
chanically to be 
should be a tube 
to manufacture so 


ness three or four 


have reasonably 


been to produ e 


uniform 


color, adequate brightne 

strength me 
shipped safely. It 
that will be 
that, as the 
tity produced is increased, the 
which it is sold can be reduced 
tube that 


production in the 


sufficient 


simple 
quan 
price at 
In other 
words, a color lends itself 
to ma 
that the present 21-inch black 
white tube does 


These 


practical 


ame 


requirement calied for new 
inventions—for 
of mounting 
They called for a number of thing 
that would not alter the quality of the 
color when the temperature affected the 
position of the mask 
are the things upon 
concentrated ov 
efforts, the 


new method 


and a new type of mask 


and so on. Those 
which we hav 
attention 


that we 


and pur 


problem believe 


SARNOFE* 


we have now finally solv 
Of course, we will not 
color sets in any such qu 
the sales of black-and-whit 
there is a nation-wide serv 
broadcasting, and until 
the consumer is within 
masses 
Finally, I 


about 


like to 


possible future deve 


would 


On the 45th anniversary 
with radio, I sugg 
Princet 
tories that they invent three 
for me by the time my 50th 
arrives in 1956. 
All my suggestion 

possible.’ But 
unhampered 


Clation 
research men in our 


¢ 


those 0 
by too mucl 
have more 

than the 


have in themse 


of tne ob tacle 
in the scientists 
sometimes 
ally | 
theory 


he ve 
that 
man can imagine, the min¢ 
ultimately 

In any case, I asked 


alway pre 
whatever 
produce 

a magnetic tape recordet 
econd, for 
and, third 
Amazing 
that I 
these withi: 


programs; 
air conditioner 
amplifier of light 
reason to believe 
| three of 
pecified 
The magnetic TV tape 
already 


been produced 


in color as well as in |} 
It records 


readily as 


and reproduc 
magnetic tape 
Its applications for the 
many To cite just 


RADIO-ELECTR 





Rear view of the 21-inch RCA color television receiver. 


television camera can be used to 
telemovies in the home. You 
able to make a tape recording 

of Willie his 
as you record 
tlings 


porridge, just 
his first 


and you can see it on your own 


eating 
can now prat 
television set 

As for the electronic air 
I can say that encouraging progress is 
being made and that a laboratory model 
is under way. 


conditioner, 


Amplifying light 

What are the potentials for practical 
use of develop 
ment as the light amplifier? It 


such a revolutionary 


not 


possible to foresee all of them before 


the 
Often, a we 


a new invention reaches tage of 
application 
know from experience, the most 


not 


practicas 
ignif 
icant uses are immediately ap 
parent 
When 


current, 


Faraday produced an electri 
neither he 
could visualize the spectacular 


he had unlocked. Neither did 
dream of broadcasting and 


nor his generation 

future 
Marconi 
television 
when he succeeded in 
faint 


I am 


sending the first 
signal through the air 
that 
conversion of 
all of us 

benefit from this re 
will be bigger and brighter television 
pictures in the home. I that 
the TV tube of today will eventually 
be eliminated. It will be displaced by 
a thin, flat screen like a picture on the 
wall. Or it may be in an easel-like 
frame that will sit on your living room 
table and—being portable 
moved to any other part of 


If desired, 


wireless 


convinced electronic amplifi 


and light will 
enrich life for 


A first 


cation 
earch 


believe 


can be 
the 


the same program 


room 
or house 
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make 
will be 
in < olor 


could be 
creens in 

T he 
a television box no bigwer than a 
box No 
televi 
controls 


received on a 
different 
will be 


rooms 


pictures controlled from 
jewel 
case or cigar cabinet will be 
required. The 
tain all the 


brightness, 


ion box will 


tuning, 


con 
volume, 
station selector and it 
knob will enable you to make the image 
l black 


your 


larger or smaller, and in and 


white or in color, to suit and 


eve 
your mood. 


Television, however, i one of 


the 


only 
which electronic 

life Right 
provide ub 
of light 


through 
flow 
line it 
pre sent 


avenues 
light will 
aown the 
titutes for 


into daily 
will 
types ised 
for illumination 

In other 


amplifier 


light 
lead to 


Vision po l 


the electronic 


be ex pec ted to 


area 
may 
which will make 


devices 


in darkness These vill add greatly 
afety of our transportation on 
land, at and in The 
of night driving, too, are likely to be 


reduced and perhap 


to tne 
sea the air peril 
abolished by ich 
electronic device 
ing light without 

In short, the ky is the 
imagining the future of electronic 
The that, like 


major innovations in the past 


providing far-reach 
glare. 

limit in 
light 
one certainty 1 other 
cientific 
t wil roads to 


open Improvement on 


ex and and 


ting 
will give birth to entirely 
ment 


product processes 
new instru 
and 


appliance e ervices, 


Transistors 
These 


and 


devices making 
ets 

no change in the 

that 


replace all 


are progre 


tubeless receiving are not far 
There is 
previously 


will 


away pre 


diction made tran 


istors one day tubes 


Simplified circuitry. 


number of 
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(See block diagram on page 


take 
man 
ethical 
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proble n 
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PICTURE-TUBE 
REPLACEMENT GUIDE 


W. SCOTT 


HIS tabulation is designed to show 

at a glance those characteristics of 

magnetically deflected TV picture 

tubes that are important to the 
technician who has to consider replac 
ing a tube with a more modern type or 
a larger size. Tubes are listed in groups 
wcording to size, shape, construction, 
method of focusing and deflection angle 
Generally, any tube in a specific group 
or panel is a replacement for those 
above it in the same group since over 
all dimensions often determine whether 
or not the replacement will fit into the 
cabinet without alterations, RETMA 
specifications give dimensions with plus 
and minus tolerances. Data sheets is 
ued by various manufacturers may 
show slight difference in dimensions 
but all will he found to be within 
RETMA tolerance 


Deflection angles are important when 





replacing one type tube vith another 
Round tubes up to about 15 inches in type. This is because some manufac ' suffixes to determine the 
diameter generally have deflection turers may use a different or improved to use 


angles ranging from 50 to about 56 gun structure that permits the use of 
ince all may use identical horizontal the more common single-field beam KEY TO PICTURE TUBE SUFFIXES 
output transforme) and deflection bender. Some makes of tubes of a given Suis A: indicates GRAY faceplate 
10OMP4, 12LP4, 12QP4, | Pp 12vP AP4 
yokes they are listed simply a A) type work satisfactorily with either 16HP4 14JP4 saaine Ri 9+) Hone stared 
type double- or single-field magnet while dpa | 19AP4, 19DP4, 20CP4 20DP4, 20HP4 
21FP4, 21KP4, 21ZP4 P4. GR A 
he tabulation lists the horizontal de others require a specific type for sati faceplate on (Orne the ae ae 
flection angle for round tubes and the factory operation I7LP4. 170P4. 21ACP4. 21ALP4. 21AMP4 
r , 21AQP4, 21ARP4 21 2 P > 
diagonal deflection angle for rectangu Tube with aluminized (metal ate w.~ Sedna stipe eed dng 
lar types. Thus, a round tube with a 66 backed) screens have greater apparent FROSTED on 14B8P4 and I7HP4 oa 
leflection angl {a 70° rectangular brightness. Those having al do: Male 
cdenection angie and a i eclangulalr rigntness LOSE LAVIN aluminized Suffix B: indicates GRAY faceplate 
type may use identical output trans screens in the basic type are marked ee one 24AP4; GRAY-FROSTED 
\6 19AP4. anc d GRA 
formers and yoke with an asterisk immediately following “ i7HPa BR gh Au _~ ‘” 
Original specifications on a specifi the type number. When metal-backed indicates a CLEAR-ALUMINIZEL 
. 10BP4 ROST > > 
tube type may call for a double-field screens are available in an improved  [7gpq Fy wen “4 Gary ALUMIN ZED 
ion-trap magnet, yet recently released version carrying a letter suffix, a dagger 7 19AP4, 20DP4, 20H P4 and 2I1FP4 
data sheets may specify a single-field is used and you should refer to the tabl ii sane mon BO ahr ue ~~ 





Bulb Diameter Over-all Base Bulb Diameter Over-all Base 
or Diagonal length ton Trap Diagram Anode er Diagonal length lon Trap Diagram Anode 
Tube Type (inches) (inches) Type Fig. No, Connector Notes Tube Type (inches) (inches) Type Fig. No. Connector Notes 





10-inch glass round 14-inch glass rectanqular, 65 


10B8P4: 10 Double (4FP4 16'/, Single 
1OEP4 10'/, Ye Double 14BP4 16 13/16 Double 
\OFP4* 10'/, ‘ None \4EP4 16 13/16 Double 
1OMP4 1@ ! Double 14CP4 16% 
10C P4 10! e None ! 140P4 131 16% 

14hiP4 i 16% 
10-inch glass round, 5 electrostatic focus 14GP4 17 3/16 
100 p4* ) ° None 5 15-ine 


cP 
12 inch glass round wore 
127. P4) 16 Double Cavity ] 
127 P4 Double Cavity S-ine 
12VP4 Single Cavity ISEP4 
12 P4 Single Special 
12K Ppa* None Cavity , 
\2ZP4* Single Cavity 15-inch 
12QP4 »T/I Single Ball ISAP4 
12UP4 2 ‘ Double Cone ’ SO P4 
125P4 ; None Bal! 
12RP4 Single Bal! 
12CP4 ‘ None Cavity 16-ine 
16MP4 2 Double 
16FP4 21% Single 
16JP4 ‘ , Couble 
12AP4 3% None a Caer ‘ 16. P4 ‘ Double 


12 inch glass round, 40 electrostatic focus 
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Base 
Diagram 
Fig. No 


Bulb Diameter Over-all 
or Diagonal length 
(inches) (inches) 


lon Trap 


Tube Type Type 


Anode 
Connector 


Notes 





Bulb Diameter Over-all 
er Diagonal 


Tube Type (inches) 


Base 
Diegrom Anode 


nnector 


length lon Trap 


(inches) Type Fig. Ne Cc Notes 





16H P4 157 
16D P4 15’ 
16CP4 5 


16-inch 
16AEP4 Nh WW 
16-inch glass 


16UP4 17'/y 
16TP4 

16QP4 16 

16K P4+ 16 

16RP4 16 

16xP4 16 

16ABP4 16 


21% Double 

20% Double 

21'/) Double 

glass rectangular, 65°, electrostati« 
ingle 5 

rectangular, 7( 


Single 
Single 
Double 
Single 
Single 
Double 
Single 
16-inch glass 

(6ZP4 157 
16WP4 15? 
16SP4 1S 
16YP4 15% 
1eVP4 1S% 
metal 


15% 


Double 
Double 
Single 
Single 
Single 


17 5/l6é 
175/16 
17 3/l6 


round, 53 
22 5/16 
round, 60 
19% 
metal round, 70 
16GP4 15% Wists 
16-inch glass round, 60 
16ACP4 IS% 20", 
17-inch 


17BP4+ 
17AP4 
1754 

179 P4t 
17UP4 
17YP4 
17-inch 
17FP4 16% 
ITH P4+ 16% 
17LP4+ 16% 
17RP4 16% 
17VP4 16% 
17K P4 16% 
17SP4 16% 


17-inch 
1CP4 17 9 
17-inch 


71GP4 17 81/16 
7TP4 613/16 95/l6 


16-inch 
16AP4 Double 
16-inch 
16EP4 


6-inch 


metal 


15% Double 


Single 


Single 
glass 


16% 
16% 
16% 
16% 
16y% 
16% 


rectangular, 70 


19% 
18% 
19 9/16 
19 9/16 
19 9/16 
19 9/16 


Single 
Single 
Single 
Single 
Single 
Single 


glass rectangular, 70°, electros 


19%, Single 
19 9/16 Single 
199/16 Single 
19% Single 
199/16 S bie 
19% single 
19 3/16 single 


metal rectangular, 70 


»ingle 


metal rectangular, 70 electro: 


ingle 
ngle 
90 electros 


17-inch glass rectangular 
ITATP4t 6 
TAVP4 6° 


19-inch 
19FP4 18 
8 


9D P4 y 
19GP4 18 


’ 6'/4 ngie 
® 5% Single 
round, 66 


5 22 
4 27! 
. “'/4 
round, 66 


19-inch metal 


9AP4t 8% 22 


19-inch glass rectangular 70 
95P4 21 3/16 
19QP4 ! A 21% 

19EP4 iN’, 21'/, 
20-inch glass round, 54 

BP4 20% LBA 


20-inch glass rectangular, 70 
20C P4t 20 7/32 21 13/16 


200P4+ 20 3/32 21% 
20-inch 


MP4 
20H Pat 
20LP4 
20F P4 
206 P4 
205 P4 


Single 
Single 


glass rectangular 70 electrostatic 


20 9/32 22 
20 7/32 


‘ yingle 
e 
20 7/32 22'/, 
. 
. 
7 


Single 


Single 


£ 
5 
single © 
£ 
£ 


ngle 
ngie 4 
metal 


inch rectangulor, 70 


DP4 
GP4 
MP4 
AP4a 
21-inch 
210P4 
21GP4 
21MP4 
21AP4 


metal re« 
22% 2 
22% 2! 
2! 22% 
22% 


tangulor, 70 


20% 
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Cavity 
Cavity 
Cavity 
focus 


Cavity 


Cavity 
Cavity 
Cavity 
Cavity 
Cavity 
Cavity 
Cavity 


Cavity 
Cavity 
Cavity 
Cavity 
Cavity 


Cone 


Cone 


Cone 


Cavity 


Cavity 
Cavity 
Cavity 
Cavity 
Cavity 
Cavity 
focus 
Cavity 
Cavity 
Cavity 
Cavity 
Cavity 
Cavity 
Cavity 


focus 





21-inch gla 
215P4 

21KP4 
2iAWP4* 

21 EP4 
2IARP4 
21ZP4 
21wP4} 


21-inch 


2IAUP4 21, 
2IAVP4 21" 
21YP4 
2IAFP4 
2IF Pa 
21K P4} 


21% 
21 11/32 
21 11/32 
20% 


21-inch 


2IACP4t 
2IAMP4} 
2IANP4} 
2IALP4} 
2IATP4 
21AQP4 


22-inch 
22AP4 


gla 


21 9/16 
21 9/16 
21 9/16 
21 9/16 
21 9/16 
21 9/16 


metal 


24/5 


24-inch metal 


24AP 4 
24BP4 


24\/, 
24\/4 


24-inch 


24C P4} 
24VP4} 
24XP4 
240P4} 
249 P4 
241 P4* 


27-inch 


27AP4 
27M P4* 261 
27-inch 


27—P4* 
27GP4 
27LP4* 
27NP4 
27RP4* 
275 P4* 


10-inch 
3OBP4 W'/, 


gia: 


metal 


15-inch gl r 
5GP22(RCA) 14% 
1SHP22(CBS 14% 
19-inch 


9VP22(CBS) 19'/) 


giass 


21-inch 


2IAXKP22(RCA) 20 


metal 


Footnotes to C-R 


*Aluminized 


und, 45 


fangu 


ctangu 


bund 


22% 


round 70 


247/16 
247/\6 


tangular 
2\'% 
2\'4 
i\'% 
21'%— 
2\'4 


i 
4 


COLOR TUBES 


76 


26'/5 


rectangular 


Tube List 


tAluminized version listed in key ¢ 


a—Tube has no 
apacitor using 
When this type is re 
oating to the 
b Triode 


sets us 


exteri« 


wher 


hassis 
type 


suit tube 
c—This 
heaters 
d—Faceplate 
40-inch radius 
e—Requires JETEC-RET 
109 focus coil 
f—Faceplate 
radius 

q— Deflection 
h—Radius of faceplate 
i—Radius of 
27-inch radius 
178P4-A and B have 
Cylindrical face 
Tube with suffix A b 
Experimental type 


being 


curvature 
angle 5 


faceplate 


tube has 
Self-focus 


high-volta 
tube 


Suffixes A 
Suffixes A and C 
Mas 


7" 720085 Tr> 


urved mas af 


Tube has low-voltage electrostatic-f 
T 


Types with letter suffix 


yr onductive 
tube as er 
placed by 


tube: has no No 

ng triode and tetrode types 
ised f 
tube has 2.5-¥ 


replace 
Ww, 2 aris 


curvature has 2 


MA type 

has 56 
Defiect 
rvature 


srvature 


utside 


4s externa 


first rur 
‘ 


ge electrostat 


have outer 


and D have outer conductive 
have outer 


1 faceplate 
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JOE DOAKS 
TV REPAI 


Gettine tarted in TV. 


an aspirin a day 


or— 


See 


» — 
X® 


HENRY 


HIS tale of Joe 
really 


Doak 
the 
individual | was 

No 


into a 


ry 


composite 


repair 
tory 
only 


man, i 
of several 
one of then on could 


ingle per 


have much trouble as 
did Joe 

Joe's 
for 


who 


ever wot 
story should be required reading 
T\ 
sometimes 
TV 
the 
blundered can 


every student and experimenter 
may 
borhood 
of 

which he 
spent in 
well this story 
Mastering 


tion Is il 


neigh 
Ay oiding 
deadfalls 


well 


engage in 
repairing just 
into 
repay the 


considering 


one numerous 


time reading and 


any vocation or occupa 
busines 
aH 


as 


double-barreled 
only 
what not to do i 
(To cite 
student 


Learning what to do is part of 
bit 
imple example, 
has not 


wind 


learning every 


important one 
the 


taught to 


pilot who been 


avoid landings is 


TV re 


cro 


ilways a poor insurance risk.) 


pairing | no ¢ xception 


iped a iil 

the kin of his teeth 
burely ave elf 
on a third occasion he 
Sometime 
fully, he 
and 
lost an 
petty 


once by 
did he 
fined; 


Joe em entence 
I wice 
from 


him being 


didn't escape 
innocently will 
hattered 


municipal 


ometime 
tate law 

he 
time bat 
lot of his 
vanished down various rat 
the he spent 
tarted a 
without 


certain 
variou ordinance 
incredible amount of 
tling bureaucrat \ 
early profit 
holes 


for 


(not counting 
aspirin). All 
part-time TV repair 
realizing there 
don't do. 


money 
Joe 


because 
bu 


are certain things you 


50 


3885, 


Joe finally 


. 
\/ 


kFARAD 


There’ 
time TV 
it, too 


money to be made in part 
repairing chunks of 


Before you start, however, 


sizable 
you 
things 
not do and avoid doing 
elf he 
ing shot at from every point of the 
pass 


should be aware of the numerou 
you should 
them! Otherwise you'll find your 


com 


How to start wrong 


Joe had been studying TV in hi pare 
time for He'd 
some test equipment and learned pretty 
well how to use it. Inevitably, the idea 
of picking up a little spare-time money 
occurred to him. Thu 
sign on his front porch and inserted 
small advertisement in the cla 
section of a That 

sensible enough. Only it wasn’t 

third , 
Instead, he wa 


quite a spell collected 


Joe put a small 
sined 


local paper eemed 


Joe's customer wasnt a cu 
an agent of the 


there to 


tomer 
Planning Commission: he wa 
advise he’d laid 
fine and jail sentence 
established a “commercial 
in an “interim 
forthwith suspended 
would have the well-known book th: 
at him Joe's sign 


newspaper ad was 


loe himself open to a 


had 


because Joe 
enterprise 

inless he 
he 


own 


zone,” and 


operation 


came dow! his 
canceled, Ordinance 
subsection k, prescribe fine ip 
to $50 per day for “zoning violations”! 

Sure, after going thro 
got permission to 
sien back! After he'd filled out 
pages of forms and submitted an “exact 
map of after 


channel 


put his 


iv h 
seve! al 
and 


premise being 


grilled by 
dread 


4e8 


ominously 


the 


sion, 


Planning Com: 
with a_ tape 


grinding away 


tary’s desk; and after a 


weeks, du 


ring which time 


business was strictly verboter 


Get the 
the slighte 
business, 
you're in, 
be IMposs 


residential 


idea” Before eve 


2st noise about your! 


find out what sort 
if any. Displaying 
ible if you’re in ar 


neighborhood 
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ness at all may be prohibited. In any 
event, bear in mind that 
reaus, and commissions normally move 
snail’s pace, which means that if 
a permit is needed you may be two o1 
three months getting it. Time yourself 
accordingly 

If you take Joe’s advice, you won't 
hang out any sign at all—not at the 
tart, anyway. You'll limit your 
advertising to word-of-mouth and very 
modest insertions 
sons will be shortly elucidated, as the 
man said, but first let me relate another 
of Joe’s blunders—that of giving hin 
self a company Doaks TV 
Service. This him 
after the 
instructed him to “properly execute a 
Certificate of Individual Doing Business 
Under an Assumed Name, pursuant to 
Article XVI, Section 5, paragraph J x 
Or else! It’s a state 
with penalties provided. 

You can buy an 


boards, bu 


at a 


al 0 


classified The rea 


name: Joe 
little mistake 
local gendarmerie had 


cost 


$50, 


law, understand, 


Assumed Name form 
for a dime at any large stationery store 
(There’s another form for A Partne1 
Business, etc., o be ure 
You 
Fill out the blank spaces 
yet one notarized and have it 
at your 


hip Doing 
you get the right one need two, 
to be exact.) 
recorded 
Thus far 
it’s pretty cheap and easy, but in my 
tate (California) it isn’t legal until it’ 
printed in full a prescribed number of 


time 


county courthouse 


in a “newspaper of general circu 
lation.” That can really cost you, as it 
did Joe 

Hence, do busines under your own 
If your card or advertising reads 
Doaks” with “TV 
on another line, nobody can touch you 
But make it “Joe Doaks T\ 
ind you’re instantly $50 downhill—not 
exactly peanuts for a small 
ist getting started 

A sign on your 
another objection 


name 


plain “Joe Repairs 


Service” 
operator 
front porch to cite 
will likely result in 


light bill doubled! 
In case you didn’t know, the presence of 


your electric being 
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that sign change 


rate fron 


automatically 
domestic to comn 
the law In Joe’s case, it 
bill almost exactly 


your 
ercial It 
umped hi 
L0OO™% Again, not 
peanuts for a small dealer 

As a suave but unyielding character 
from the power company informed Joe, 
it was all the same difference whether 
he repaired one TV set a month, or 
thousand—the minute he that 
ign out front, he was a dead duck. Joe 
had the option, of course, of having a 
econd electric meter installed and then 
plitting up his house wiring so that 
all TV activities separate 
meter. In that case the remainder of 
keep the domesti 
the alteratior 
a slight charge 


hung 


were on a 


would 
chedule Of course 
involve 


the house 
would 
of around $100 
for labor, material, permits, etc., asso 
ciated with hanging two meters on the 
house and reshuffling the wiring 

The power company let Joe 
with one barrel; 


have it 
the telephone company 
gave him the other. Joe lost hi 
tic telephone and went on con 
right, it just 

Squawking got 


dome 
rate 
mercial That’s 
doubled the bill. 


about 
him 


frigid female at the 
telephone business office explained it, 
the fact that Joe’ 
amounted to a paltry 
month was immaterial. Law 
regulating public utility rates provided 
for no exceptions 


nothing. As a 
busine then 
ix or eight repair 
obs a 


The law 
“IT see,” Joe broke in, “another dou 
Joe could tell 


funny 


ble-or-nothing prograr 
she didn’t think it wa 
did he, for that matter 

Understandably enough, Joe was vet 
ting a bit gun-shy by this time. I: 
what other direction, he wondered, wa 
} neck stuck out—and how far? That’ 
when he suddenly recalled he possessed 
no Municipal Business License 

Skidding into City Hall shortly after 
ward, he narrowly ev 100% pen 
alty for only by 
crawfishing with an agility which 
prised even him. 

Anyway, don’t forget to shell out that 
$10 or $25 or whatever the bite may be 
for a license to do business in your lo 
cality. Then there is also the municipal 
business tax and city 


Neither 


aded a 


“late declaration” 


ales tax 
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Know what you re¢ 


around 
The Fee 
look at 
have 
them 
apt to 
the wa 
Doo? 
you kee} 
Oddly 
ing often 
Federal 
considet 
Absences 
pear to 
majorit 
ne mer 
with 
Sure to 
hire 
turn 
Sook! 
harp on 
the famil 
job you 
handle 
and enga 
dentall 
week 
half a 
Keeper 
your owl 
thodica 
informat 


painie 


ecuti 

My 
white 
except 
he get 
pies 
pern 
? 


ame 


copy 
nondetac 
backstop i 


is happer 
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Thi 
ticularly handy 
obliged 


book 


whenever 


same sale comes In par 
you may be 
to give credit, even 
temporarily. Credit is dy 
and TV repairing, but sometime 
no help for it In 
the customer to sign hi 


book is 
you a 


omeone 
namite in radio 
there’s 
asking 
tag in the 


uch a case, 
ales 
normal and to be expected, and 
grives dandy lever if he happens 
to turn out to be a dead-beat. Yank him 
mall Claim with his 
ture on the 
walk 
the as 
and even an 
the best of you 
This is a 
State 
beyond 


into > Court signa 
lip, and you win ina 
nothing but 
money 


may get 


nle 4 
court with 
he you 


dead-beat 


Into 
that 


amateur 


Go 


sertion owe 


1 he Cc 


top heavy 


complicated age 
have become 
belief with 


United 


almost laws, regula 


tions, ordinances, code triction, pro 


hibitions, and keep-off-the-gra igns 
ume that 
about 
Which i 
how Joe came within inches of doing 10 
days in the county jail. Luck was with 
him, however; he got off with a fine and 
a warning. What had he done? He had 
put up a 50-foot mast rV antenna 
installed a distribution sy 


Moreoy er, our 
citizen 
ignorance 1} 


legal code 
all 


excuse 


pre 
every know 


law 


every 


no 


and 


and tem in 
a motel out in a nearby fringe 


Joe had investigated every angle well 


arca 


in advance of making a bid on the job 


The motel was outside any incorporated 


area; no licenses or were 


permit 
ted 


re 
ordinance @ affecting 
structural height The motel 
told to wo ahead and 
wrapped the whole thing up one week 
end and collected hi 
happy 
Iwo weeks 


quired; no 


XI 
use or 


owner him Joe 


money. Everyone 
wi 
himself in 
guilty to 
without state 
filed by the 

Authority 
tate it’s il 
on 


later he 
morning 
of 


found 


court one pleading 


a charge contracting 
information 
Contract Licensing 
In 
flat price 
tallation 


licen e, 
State 

rhe 
legal to quote a 
struction in 


law apain Joe’ 


any con 


or work unless 


contractor's license 
than $100 


been 


you 4@8+ it 
Transactions less 


but bid had 


52 


pos 


are exempt, 


Joe’ more than that 


He 


lawyer 


Pleading guilty was his or 
was nailed and 
would him 
and probably $100 

It was during this hearing, 
judge probed for details, that Joe 
he'd broken a few 
laws thing, he 
not registered——as by law— 
with the Federal km- 
ployment, and he had had occa ionally 
hired a high-school student door 
to help him put up a TV mast. Further 
more, he’d made no deductions from his 
helper’s wages for state unemployment 
insurance, for social security payments, 
nor had he made any employer’s 
bution to his helper’s 
count. (When he eventually made good 
on all these charges of his own 
pocket, he was fined for being late 
the money to the various 
lectors.) Because the student was under 
18 years of age, Joe had shattered an 
other law by not securing a Minor’s 
Working Permit for the boy, 
though it was all a strictly hit-or-miss, 
part-time deal for both parties. He had 
also failed to carry workmen’s compen 


for his 


hiring a 


not le than 


cold, 
have cost $50 
while the 
dis 

other 


covered also 


assorted For one was 
required 


Department of 


next 


contri- 
social security ac 
ort 
in 
col 


getting 


even 


sation insurance or equivalent 
en ployee, 

Outside all the foregoing, Joe was 
pretty much in the clear, except that he 
had never carried any property damage 
insurance, which means that if 
had filed a civil suit against 
him, claiming Joe had damaged a roof 
while mast, poor old 
himself in still 


water. It’s a 


ome 
customer 
erecting a Joe 
have found 
kettle of hot 
plicated age! 

It’ been there half 
enough competent electronic technicians 
the U.S., but it’s my gue there 
aren't one-quarter enough. The way it 
looks from the supply of 
competent men is not going to overtake 
The actual 
opportunitie 
than 
urable 
consists of 

who fold 


accordion 


would an 


other com 


said aren't 


here, really 


demand for decades, if ever 
number of openings and 


incidentally, is considerably more 


meets the eye; a definitely mea 
talent 
ignoramuses and incompetent 
up like three-dollar 
better informed competition 1 
appearance, 


percentage of today’s 


when 
ake its 
Unfortunately, in some localities e 
tablished radio and TV operators 
brook any competition from “tinkerers 
and side-liners.” In 
this spirit exists, the often 
considerable lengths in making 
as tough and unpleasant as po 
the part-time 


do not 


where 
to 


localitie 
boys vo 
thing 
ible for 
al 


operator hence it’ 


ways | 


yrud 


of noise 


toe-ho! 
Tryi 


wholesalers 


d in 


ng 


ent to 
intil 
his 
to 
into 


make 
one hz 
busine 


ref 


is 


strong-% 


us 


anyone but “legitimate dealer 


weapon 


sometimes 


empl yer 


legislation aimed directly at 


is another 


The first 


menti 


is loaded with dynamite 


pants 


are 


well aware 


l 


a 


t 


pends entirely on how easily) 


tion can be bluffed 


gage } 


nR 


estraint 


“Con 


of Trade” 


eral rap which has laid low 


one 


monopolist 


in 


the 


r 
pa 


threatening to file a charge « 
lied upon to end any monke 


Mak 


ing 


money fr« 


ym 


repairing isn’t as easy a 
lieve. The money’s there, 
show you in his books net profit 


$50 a 


week from 


part-t 


i! 


part-time we 


you have to play it right to w 


have to be prepared for rubber 


callbacks, occasional repair 


“stinker” 


justments, 


piring 


Ime 


you mig 


variety, dead-beats, po 


inventory 


probler 


run into these and other head 
after you’ve run the ob 


the 


bitter 


collector 


more 


than 


Fede 


end, 


tacle 


alr 


have their hand st 


20 cents ¢ 


f 


your net-profit column 


Des} 


maintenance and 
occupation 


make 


ite 


it 


everything, 


repe 
or 


ill 


business 


he 
! 


u“U 


Largely, I think 
sufficiently complicated t« 


boring; largely because 


happens every 


Mos 
serve 
and 
time t 


apprenticeship. 


tance 


book keeping 


Even 
value 


t important, 


as 


better 


hat 


of 


more 


of 


week 


a stepping 
things I 


t 


the beginner 


He 
systematic 
and 
importar 
building a 


le 


part 


art 


oO 


Inver 


it, 


rood 


servicing 


ne 


With comparatively little mo 
with, the beginner will do lin 


tising, 
of 
In 


bureaucratic 


de 


mouth 
cutting 


technician 


running i 


pending 

from 

through 

red tay 
broaden 

1 business, 


greatly 


Ssatished 


the 


re 


hi 


k 


enabling 


squeeze additional net income 


gross 
are m 
reason 
them 


track 


rece 

ade 
is 

and 





ipts tule 
for a 


not 


rea 
always 


you will 
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SERVICING °: 


ARGE 


television 


SCREEN color television will give the average 
mechanic an opportunity 


to expand greatly 
his service business 


By using already well known tech 
black-and-white 
pleces ¢ f color test 


find the transition 


niques of servicing, plus a few new 


equipment, the service technician wil 
from black-and-white no insurmountabl 
obstacle 

The color television receiver contains all the circuits of a 
black-and-white set. The same service techniques are employed 
to service the r.f. tuner, picture and sound i.f. amplifier, 
horizontal and 
‘ults as in black-and-white 
ments for 
ample, picture i.f.’s 


amplify the 


sync, a.g.c vertical deflection and video cir 


receivers, However, the require 
more rigid. For ex 
aligned with greater care to 
information without distortion. Fortu 
nately, the test equipment used for black-and-white r.f. and 
i.f. alignment will suffice for color 

Since 


some of these circuits are 
must be 


color 


color reception depends than black-and 
white upon proper adjustment of the customer controls, the 
service technician will have to be 


stands their 


more 


sure the customer under 


importance. For example, a misadjusted fin 
tuning control may present a black-and-white picture with 
slight loss of fine detail. It 


complete loss of color on a color program. FE 


very apparent result in 


might 
ven a slight mis 
adjustment of the fine tuning could result in improper color 
edging as illustrated in Fig. 1. Comparing this 
the normal bar pattern, shows that edges of 


with Fig. 2, 
the color bars 
have been shifted to an improper hue due to the loss of the 
upper chrominance Faulty picture if 
with cutoff ranging between 3.6 and 4.0 m« 


sidebands alignment 
would also re 
sult in this same improper color edging 

New color test equipment has been developed which will 
facilitate servicing color circuit One of these new 


which is 


instru 
market today, is the color 
designed to provide a thorough check on the 
receivers, The 300-ohm 
output is connected to the antenna terminals 
tuned to the specified in the 
With the receiver properly adjusted, 
pattern pictured in Fig. 2 appears 
from left to right, 


chrominance signals as indicated below 


a 


ments, available on the 


bar generator, 
operation and adjustment of color 
lead from it 


with the receiver ] 


channe 
operating instructions 


the bar on the picture 


ube. Reading 


the ten bars represent 


) J 

bh 
RK Y ( Y) ) ) 
The color bar generator is ne checking the 
phase of the 
adjusted for the 
the demodulator For 
demodulation the second and eighth bars 
mum response at the plate of the | demodulator 
modulation recovers R Y and B Y 


®RCA Service C« Ine Camden, N. J 


demodulators and matrix. For proper color, the 
3.58%-me carrier signal must be 


the output of 


correct 
I and Q 
should show maxi 
When de 
directly, the third 


waveform at 
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Techniques and ruments 


for shooting tr in the 


ther 


color receive [ 


with bar pattern 


pust how many 


By W. W 
ASSWELI 


Fig (olor bar 


COOK* 


pattern with fine 


This ix the normal and correct color bat 


tuning } idjusted 


Fig 2 pattern 


and ninth bar 
ne zero at } 
check which car 
the matrixing « 
signal. With a 
kinescope, Ali ace 


made. Once the 


all correct ope! 
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omewhat different than that 
Such problems as color 


Color kinescope cir yitry i 
of the black 


contamination, Nor 
in the 


and-white picture tube 
white 
tech 
purity) is as 
raster. If the kinescope 


this problem, the kine 


colors than 


other 
require new 


fringing and 


raster (color iInbalance ) service 


niques, Color ce amination (poor visualized 


colored areas it white 


etup adjustments ercome 


scope, purity ma oke may well be the source of 


trouble 


Color white 


black-and 


convergencs 


fring v ‘ eable on pi 


tures) caused verged kinescope If 


hould be made with a 


check o iver 


poor, a etup 


hig The color bar generator pattern without color 


I 


hig An example of incorrect hue control adjustment. 


54 


dot genera 


Present-day 19- and 21-inch trigu 


convergence 


tor 
circuit 
convergence of the 15GP22 
from the def 
tubes—feed tl 
f 


ture tube magnet 
to the « 
gwence 
cuits w 


use 
ectrostati« 
parabolas—obtained directly 
thout of amplifier 
mounted externally on the neck 

system of this type is more flex 
controlled 
obtained. Converge 


acceleratior 


use 
gence « 
conve 
the electron 
ergence 


ryence 


beams can be inde pe 
can be 


of 


components, 


better ' 


correspond to one value beam 


age 
regulator, 
If acceptable convergence cannot be 


t such an intern 


intermittent or 


high vO as 


oltage will cause 


vergence f 
normal setup procedures, a defective yoke, cil 
nent, kinescope or convergence coll should be sus 

The ot 


S1Zé 


igned to provide 
checking a 
connecter 
both a 
converged 


me nerator is «e 
optimum rectangular dots for 


adjustments in color receivers. It is 


t olor receiver and 
channe mm «2 o 6. The properly 
obtained if the red, gree 
er the ent of the 
tn optimum condition 1 
t operation also depends upon pr« 
4 mi adjusted 
black-and-whit« ture. F 
the pun 18 sé 
green gun below no the « 
This ¢« black 
were an filter 
and convergence 


ermina 


ire face 


from 
mtrois SCTreerTr 


of the creen c 


noticeable na pi 


creen control for green 


from the rmal 
the 


ipenta 


become magenta ause 


to look as if 
rT After 


ted t is 


t the 


there 


picture tul 


purity 
to turn a 
for 


trout 


er adju necessary 


control ar iju screen controls a wi 


i white cannot be obtained, the ler 


a defective kine cope grid coupling capacit 
ope tself 
that 


colo! 


gun in the ines 
circult 
are ftunction 


checked 


reuit of an 


baci ure 
le and 
may now be 
the 
rhe 
da n black-and-white 


ignals, 


outline functional « 


receive! luminance and syne signal 


separate receivers 


chrominance however, detected 


velope and-chroma detector, 


or ube 
both 


would t 


ound 1.f F r is close to the ¢ 


If ] ( ‘ l inoperative, 
black 


SOur a] 
and-white picture 


ignal is detected separate 


the ound 


jm ance 
is amplified in the 
ding the 


more 


ce gnais, incl 
en 


imp fied by one on 


amplifier hould fail, no color 


and the chroma control wou 


amplified 


vate 


How the picture looks when color 
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idjustable to pro phase 
chroma demodu enror 


voltage which, M 


ntro the 


. ad 
phase fori er 
neyative phase 
burst 


If 


- and ! re 

red, blue and green 

ndicates 

nece 
Color bar pattern with red information 


sSary 
Missing. 


work 
yminance 
a amplifier 


wideban: 


cl 


gnal 


oT 


check 


a 


Pix and soun oO K 


neck { 


—no color 


ng, u 


ind 


The blue has been lost in this color bar pattern 


no 


itor cire 
Pix and sound O K.—improper color 
(heck the f wing, u 
l. Hue ¢ for proper 
Dem J t and phase 


ing the c« 


ind 8, but with green missing. 
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VW hat’s the dope on COLOR ‘TV? 


ORE than a few of us have 
gotten a little behind on it, but 
color TV has kept right on 
going ahead—in giant 
step it has left 
built according to 
standards. All these 


serviced. So the tech 


steps 
And some 
thousands of 
the then best 
will have to be 
nician will have to 
the “perfected” receiver (if one 
built), but also all the 
tionary forms. It is time to catch 
What roughly—do we have to 
know”? And dope? The 
following is an attempt at a brief out 
The 


issues of 


at each 
sets 


sets 


understand, not 
only 


is ever evolu 


where is the 


references in 
RADIO- 
further dope on any 
referred to 


line and guide 
parentheses are to 
ELECTRONICS. For 
point, read the articles 

We hear of two main types of ci! 
cuitry the I-Q and the R Y 
B Y types. These refer to the 
way the color are put together in the 
receiver. The complete television pi 
ture is taken with three color camera 
The output from 
black-and 


trans 


red, green and blue 
and the 
luminance or Y 


these is separated 


white, signal 
j-me channel The 


which the Y ha 
been removed ( Y) i 


mitted on a regular 


color signal from 


transmitted 

on a subcarrier centered at the 3 

point of the 4-me band. 
The R x, B Y sy 


tember, 1954, page 60) is the 


Jo-m 


tem (Sep- 
implest 
signal is detected by two 
demodulators, R Y and B \ 
The G Y ignal is upplied by 
ubtraction from the two other 


The color 


(what 
n’t blue or red is green) This i 


done by a simple mixing (matrixing) 
ystem (September, 1954, page 61) 
The R y and the B y are 
passed along to the red and blue 
and the proportions of (R 
Y) and (B Y) to the 
run. The correct amount of Y ignal 
now be these 


inal R, 


correct 
ypreen 
must added to each of 
restore the orig 
which 


Y signals to 
B and G 
picture 

The | Q 


10: October, 


signals produce the 


(May, 1954, page 
page 42) 1s 


system 
1954 
upplies 


more 
complex but color de 
tail. It 1500 ke as 
opposed to 600 ke with the simpler 
ystem. (Fine detail is supplied by the 
black-and-white signal in both systems, 
as the eye is insensitive to color in fine 
detail.) The terms I and Q 
which do not represent the 
output of two of the cameras but a 
mixture of all three. This calls for a 
more complex matrixing system, since 
some of the output of both the I and 
Q demodulator (as well as Y signal) 
is required for each of the three pri 
mary colors. 

A third system—just emerging—is 
the R 3 @ Y cir- 
cuitry used in the new RCA 28-tube 


more 


goes up to about 


refer to 


“ ] ” 
colors 
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HW’) at does R y 
Phasatron 


Bree 


Malron 


modulator 2 ~eWAaY 


Vana you 


/ rl roy) OFSOP* 


Or 6... , 4 4 
BR amt ().]), 


. ; 
the above ts a Confused look, thiscdeF tt 





and shown in the block 


diagram on 


receivers 
page 55 of this issue 
Tubes are a problem, but 
one which has its Which 
type, about 


simpler 
ramifications 
And 
ize? The answer are till 
easy. The 3-gun 
now in 


l-gun or 3-gun? how 


fairly 
common use, though most 
authorities act as if they 
tube of the future to be a 
Best known of 
the 15GP22, RCA’ 
color (June, 1950, page 27; July 
1954, page 30) Although 
idered obsolete, thousands of set 
made with that tube. They 
will be sold, given away o1 
disposed of, so the 


expect the 
I-gun 
tubes i 
original flat-mask 


color picture 
tube 
now con 
have 
been have 
been oF 
otherwise ervice 
technician is sure to run into them 
The shadow mask has a 
covered with hundreds of thousands of 
red, blue and and a pet 
forated mask that 
the electron beam will fall on the dot 


An improved 


faceplate 


green dot 
behind it to assure 
15-inch version with a 
curved faceplate and mask was made 
by CBS-Hytron (December, 1953, page 
103; July, 1954, page 30). It 
tage is that all parts of the 
more nearly at the sam 


advan 
creen are 
distance from 
the guns, simplifying the problems of 
focusing and convergence over al! part 
of the screen (January, 1955, page 40) 
The 19-inch tube, 19VP22, (Novem 
1954, page 110; December, 1954 
page 66; brief description September 
1954, page 124) i 
mask and faceplate 
used in a number of sets. 
21-inch tube will follow the 
eral lines, with an improved means of 
avoiding 


ber, 


another curved 
tube, now being 
RCA’s new 
same gen 
color contamination by the 
earth’s magnetic field 

The 1-gun, Lawrence or post-defle: 
tion tube has strips instead of dots of 
colored phosphors on the faceplate 
(July, 1954, page 30; article scheduled 


type is the only one 


type. 


for he 
deflect 
mit 

the inf 
ignal 


writin 
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Oreanizine and planning a community TV 
By EDWARD M. NOLL 


HIS country is dotted with small undertaken by Harold Barnard, a local ing. Given a sufficient shove it 
and large towns that ¢ ither do not radio amateur and now president of the itself through the communi 
have any television service or get community antenna association. He ha The first action to be tal} 
very poor picture (despite high reason to be proud of their system. The vestigate ignal-strength 
intenna installation costs). Many of afternoon I visited him he showed me at various likely site Tal 
these towns are located in valleys near three beautiful pictures from the three friend or two (fellow techni 
ridges or mountaintops suitable for the San Francisco stations actually, measure the field treng 
installation of a community antenna poorer and less stable pictures are com higher ridges and mout 


yatem. Still others on flatter terrain mon 25 to 35 miles from the transmit vicinity. A imple se 


I 
would obtain improved signals with the ters. A setup such as Moccasin’s could intensity meter and a few 
erection of a single, but very high, re be used to great advantage in many tennas are adequate for ini 
ceiving antenna tower and a community communities much nearer to statior The meter must be battery 
distribution system - run off a converter attache 

A well-planned antenna distribution Planning a system 

tem is often the answer to improved If you are a technical man and have When the best site is chose: 
picture quality and stability. Such a dreams for better television in you good antenna and make arr: 
yatem can be installed by a_ local community, there are a number of to check the picture on a small t 
ervice organization or other technical steps you can take to start the ball roll receiver and to demonstrate 
personnel, It can be financed by a local 


car battery 


ervice organization or an association of 
local service technicians, dealers, ama- 
teurs or other interested persons. If you 
live in such a community read this 
article with careful consideration 

Such an installation can be a low- 
cost nonprofit community project with 
each interested person (every sub 
criber) contributing to the installa 
tion and annual upkeep. Among the sub 
cribers there probably will be enough 
public spirited men of various trades to 
make the installation a community pro) 
ect. If not, a service organization can 
he hired to handle the job. An example 
of such a community project has been 
completed at Moccasin, Calif. Moccasin 
is located in a small mountain-sur 
rounded valley some 120 miles from San 
Francisco, At present the community 
antenna system (nonprofit) has 25 sub 
scribers with a potential of only 50 
Each subscriber pays a small installa 
tion charge and a small yearly assess 
ment. No existing community antenna 
system provides any better pictures at 
uch low subscriber costs. Here is a 
plan that should spread from isolated 
village to isolated village across the 
country 

The initial experimental work was Blonder-Tongue channel-strip amplifiers. 
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bilities to a few carefully chosen towns- 
Another plan is to attach 
amplifier at the antenna and a 
one half-way down the hill (temporarily 
they could be two good-quality 
ers), running a temporary but low-loss 
line down the 


people one 


second 
boost 
mountain to the nearest 
The 
of the idea can thus be shown to a num- 
ber of influential 
ingle channel 
Next, begin to plan the 
distribution 
initial and 
Check with 
te lephone 


interested subscriber advantages 


people in the town, 
using just a 
route of the 
and to 

cost 
and 
about 


ystem assemble 
figure 
light or 
attaching 
resultant 
utili 


approximate 
local powe1 
companies 
and 


pul lic 


lines to existing poles 
Most 
rent pole space to carry 
lines. In other 
poles can be set up by the installer along 
the cable path to the community to be 
served In 
cables can be 
with the 
a.c. power for the amplifiers 
and 


indoors 


charge low al 


ties will 


rental 
tran 
small 


mission instances 


many smaller installatior 


run from house to hous¢ 


various houses supplying the 
Thi Is an 


permits 
Outside 


inexpensive method 
tion of all 
amplifiers 


proof housings 


oca- 
amplifier 
must be mounted in wate. 
Organize your material, outlining ad 
method of 
installation, and costs 
the plan at 
support for the 


and 
Finally, present 
gain 


vantages, distribution 


local meetings and 


project 


Typical small system 


The 
stalled at 


general plan of the system in 


Moccasin is shown in the 
The 


quired for a 


limited 
small installation—plu 
community 


diagram equipment re 


cooperative spirit—-can re 


ult in first-class television at low cost 
The antenna site chosen is on the 
the town although 
peak a short 


a limited ecor 


mountaintop nearest 
still higher 
However 


there 1s a 
distance away 
omy and fewer cable problems governed 
the choice of the nearer peak 

Individual single Yagis are 
tacked 


antenna 


used for 
Yagi 
supply 


channels 4 and 5, and a 


for channel 7. The 
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FT MOUNTAIN 


| 
| 
y TOWN AT AVERAGE 
y EVE * 900 *T 
Diagram shows the 


general plan of 


to the individual channel 
Blonder-Tongue 
The 


Blonder-Tongue 


signal trip 


of a master mixel 


amplifier entire system us 
equipment 
Astatic booster that 
between the transmission lin« 
strip It boosts the 
before application to the 
three 


except tor 
a small connect 
and the 
channel 7 channel 
ignal mixe? 
amplifier, equalizing the 

The output of the mixer-amplifie: 
feeds the that rur 
some 1,000 feet down the mountainside 
An all-channel amplifier is inserted half 
down the hill to 


line attenuation 


ignal 


transmission line 


way compensate fo! 
Open-wire 
throughout the y 
low loss 
tion). 
It is true that 
greater radiation 
opportunity for 
happened once in 


line ji ised 
tem because of it 


(reducing required amplifica 
open-wire line has a 
and there } 
stealing Thi 


town but 


more 

signal 
this 

finally 


small 


the “poacher” succumbed to rib 


bing and pressure and became a sub 


criber. Line equalizers are positioned 


at various along the tem to 
fact that 


function of 


points 
compensate for the ignal at 
tenuation 18 a frequency 
than 


than 4 


with channel 7 attenuated 
1 and 5 and 
Thus signals are 
constant level throughout the ysten 


more 
channel 5 more 


held at approximate! 


— 


Open-wire line 
(lowest line on 
pole) distributes 
the signal 
around town. 


“+ 


Two-set distri- 
bution outlet. 
Amplifier is 
mounted in 
weatherproof 
housing. 


small 


antenna 


TELEVISION 


ripution 


system 





TELEVISION 


OLOR' TV 
INEFENNA. TECHNI 


Black-timd-w/lat? Tl’ antennas 


may require modification 


for best colar reveption 


By IRA KAMEN 


LL TV antenna designed for by antenna engineers during their orig aluminum tie wire. Thi 
black-and-white reception will inal development work because the fre in addition to improving col 
work on color TV, if the trans quencies assigned to present colo ub formance on channel 4, 
mission frequencie are the carriers were unknown. Therefore, the some conicals a gain on 
ame. How well they will perform on subcarrier frequencies now used were through 13. This bonus depend 
color depends on the answet to the not a check point in examining the char length of the conical element 
following questions acteristics of the conical antenna. How forward angle 
1. Does the antenna suck out the ever, the conical, a dependable per Fig. 1-b shows the cente) 
color TY ubearriers? (The amateur former in v.h.f. monochrome reception moved. The center element 
term suck out refers to the antireso can and will maintain its position in ical is used to provide mo 
the color TV field when it is properly area, and in many coni 
adjusted. So don’t put the axe to all increase in surface area 


nant action of the antenna on some fre 


quenci the antenna acting as a trap 
and attenuating the TY ignals before conicals yet! rhey can be corrected by average gain of less than 
thev are available for transfer to the ‘Several easily made field modifications complete TV band. Thus ir 


lead-in.) Three modifications can be made to areas where the station power hi: 


» Is the antenna subject to FM pick- eliminate the channel 4 suck out of the increased to a great extent tl 
ip? color subcarrier niclan can remove the cent 
without reducing receiver pe 


(an the antenna be oriented to at . ‘ 
Antenna modifications Fig. 1-c shows the center « 


tenuate or eliminate ghost 
lo answer these questions, I con Fig. l-a shows the ends of both 3 the conical reduced in length ( 
ducted numerous tests and consulted element sections shorted together with so the outside elements ar 
vith antenna engineers of RCA Service long and the center element 
(jo. and CBS Columbia. in length. This modification 
made in the field, using a heavy 


nippers for cutting and heavy 





The answer to the first question 


(Dow the antenna suck out the color 
r'V carrier?) uncovered a urprise close the ends 
ilprit—the ver popular conical an Fig. 2 shows a new comn 
tenna with six front dipole elements ical known as the Colorcon 
Perha everal million of these anten elements reduced in length 
nas have been installed. Tests revealed color TV subcarrier attenu: 
the identify this conical and it 
modification, the center ele 
ered with a conductive re« 


that some of these conical ick out 
color TY ubearrier on channel 4, a 
very important channel in most sections 
of the country hi ick out may de 
teriorate the channel 4 picture seri- 


From a practical standpoint 
could be assembled containing 
factured conical antenna 
mendations for modificatior 
ice technician will, fron 





oualy 
This defect in the majority of 6 


clement dipole conica vas overlooked d 
have to choose one of the met! 


in Fig. 1 when the probl 
Fig. 1—Modifications for color TV. itself. 
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Fig. 2—The Colorcon conical antenna 


Fig. 3—The Delta V Beam color TY 
FM interference 
The 


(“Is the antenna 


answer to the econd question 
to FM pick 
up?’’) Is Important in those area 


subject 
where 
FM broadcasting is a major entertai: 
Ne Ww 


Soston and 


ment tactor 
Los Angeles, 
irban areas may 
tion to this problem 
sensitive to FM 
black-and-white 


several othe 
require serious atten 
Color TV 
interference 
transmission due tk 


presence of the color carrier and i 


ceptibility to 
that it 


frequencic Thi 
would be I 


beat 
more desirable 


which 


mean 


in some areas to have an antenna 
against FM | 
antenna designs are ad 


discriminate 
Some bask 
justed to attenuate FM How 
ver, the majority of TV antennas on 
the market are designed to receive FM 
In many cases FM pickup efficiency wa 
considered highly desirable 
ends such as the Du Mont 
through the FM band 
CBS-Columbia in introducing it 
v.h.f.-u.h.f. Delta V Beam type 
with reflector (similar to that 
Fig. 3) has designed an 
attenuates FM 
sS me its pattern 
multilobed configuration 
favorable FM 
very direction 
V.H.F. Antenna” 
issue.) For 
is manufactured 
FM filter not be handy 


pickuy 


ince front 
li put ‘ite 
tune 
new 
antenna 
hown in 
that 
pickup Above 
breaks up 


antenna 
greatly 
into a 
having un 
signal acceptance 
(See ‘U.H.F 

in the December, 1954 
identification this antenna 
with colored it nent 


Should an 


IANUARY 


venter elements are 


antenna. 


York City, Chicago, 
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reduced in length. 


The CBS model has a reflector. 


vhen FM 
colo! ry 


‘ 


interference appears on the 
picture, take 
standard 300-ohm 
place it across the 


of the color TV 
tne tub % inch at a time 


a 50-incl 


piece 
ribbon line arn 
antenna termina 

Start cutting 


until the 


recelvel 


interference disappear 

Stub adjustment hould be made in 
the location where the stub is to be 
stalled 
iderabie 
better to lie on the floor 
behind the color TY 
tub, than to push the 
from its installed 
comfortable 


Surroundings may have a 


influence on its length 


underne: < 
receiver to cut i“ “ig } | network 
rather receive! 
awa\ position for a 
more adjustment vhict 


may not be satisfactory when the re 


ceiver is returned to its normal po 
tior 
Once in a while in 


areas an FM 


ture on the 


strong 

stub may degrade the pi 
high frequen y channel 
Should this occur, the stub may be cor 
nected to the TY 


high-frequency 


receiver through a 


anticapacitance trar 
This will 
from the antenna circuit 
tuned to the 


Ter witch remove the tub 
when the re 
celvel Is 


high-fre quene 
channels. 


Attenuating ghosts 


The final question (“Can the 
be oriented to attenuate or eli 
ghosts”’’) 


the differences ir 


require areview of or 
definition bet 
black-and-white and color TV pict 


f 


Con ler the same imber of line 
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HE development of submarine 
going rapidly ahead 
in Britain these days. Housed in a 


leakproof casing designed to with 


television is 


stand enormous pressures and provided 
with a special lens system, the TV cam 
already proved itself an in 
valuable tool for the salvager, 
the harbor engineer, the ship repairer, 
the naval architect, the 
defenses against 
marine biologist and the oceanographer 

Underwater television might have 
been born in any maritime country, had 
the incentive occurred. It so happened 
that such an 
Britain by the tragic loss of the sub 
marine Affray on April 16, 1951. Not 
was saved and 


era has 
wreck 


designer of 


coastal erosion, the 


incentive was given to 


one of those aboard her 
the only means of discovering the cause 
of the disaster was to locate and ex 
amine the wreck. Believing that tele 
possibly be of some use, 
had the Marconi 
pany make a camera that would work 
in 250 feet of water. In less than 5 
weeks the complete apparatus was de 


vision might 


the Admiralty Com 


signed, manufactured, and installed in 
the salvage vessel Reclaim 
A wreck, believed to be that of the 
Affray, had located by 
eet of water a region par 
ficult becausg 


been sweepers 


Fig. 1 


sea as Seen ON screen of 


the strong currents and heavy seas pre 
vailing there. The salvage ship steamed 
to the spot. The camera was lowered 
and slowly moved from point to point 
about the wreck. Detail after detail was 
clearly seen. Then came the moment 
when perhaps the most dramatic tele 
vision image ever seen appeared on the 
screen (Fig. 1), the Affray’s nameplate, 
plain to read. 

As the examination of the wreck went 
on submarine television proved its value 
again and again. With its help, for ex- 
ample, a diver can be sent straight to 
the place where he is wanted. The 
diver’s descent is always guided by a 
shot rope (a cable with a heavy weight 
at its end). Without TV it is impossible 
to know whether or not the shot rope 
is in the right place until the diver 
reaches the bottom. He cannot move 
more than a foot or two from the rope 
when wearing armored deep-water 
dress; if its position is wrong, the dive 
must be brought up and the entire 
process repeated. But raising a diver 
from deep water to the surface is so 
slow a process that often only a single 
dive can be made during each tide 
and there is no certainty that the shot 
rope will be properly placed at the next 
attempt. 

With 


Scene from 280 feet beneath the 
TV monitor. 


television camera 


chance and no waste of time 
diver’s energy. He 
until the rope is seen on the rece 
screen to be in the right position; 
can be shown, too, just what he 
wanted to examine. The best of dive 
can work for no more than a few min 
utes in very deep water; the TV camera 
stays on the job for hours on end. Un 
like the diver, it can be moved as re 
quired. During the work on the wreck 
of the Affray the range of diver’s vision 
was no more than 5 feet. Owing to the 
sensitivity of the image orthicon, the 
TV camera “saw” clearly through 15 
feet of dim water. The diver can make 
no records, other than reports by tel 
phone, of what he finds. 


does not 


Equipment 

Fig. 2 shows the latest TV equipment 
for salvage work developed by Marconi 
in cooperation with Siebe Gorman. Ca 
pable of working down to at least 500 
feet, it is lowered on a nonspin cable, to 
which the multicore electric cable at 
tached. The tubular frame carries the 
lights and the camera itself. The latte: 
has a trunnion mounting and can be 
moved from the surface through 
vertically; any “take” from straig 
ahead straight dow “an thu 

sights, 4 


Fig. 2—Marconi underwater TV cam 
era in a Siebe Gorman pressure case 
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the surface, are ordinary 200-watt 
tungsten lamps. These have so far been 
found to give the best lighting, down to 
about 700-800 feet. Though the 
sures at such depths are in the order of 
20-25 atmospheres (300-375 pounds per 
inch), unprotected lamp bulbs 
are not crushed, as it might be expected 
they would be. Direct contact with the 
water keeps the bulbs and they 
ean therefore be made smaller and of 
thicker glass if necessary. Mercury arc 
lamps can be used at depths of thou 
sands of feet. 

All remote controls of the can 
as well as the main viewing C-R tube, 
are mounted in a compact monitor unit 
(Fig. 3). The unit allows the focus, 
the iris diaphragm and the lighting to 
be adjusted, no matter at what depth 
the camera is working. If a turret len 
is used, it is also remotely controlled. 
Indicating dials at the monitor 
an inclinometer, the 
angle of the camera, a compass show 
ing the bearing on which it is pointing, 
a humidity meter, giving warning of 
excessive moisture in the armored case 
containing the camera, and a tell-tale 
showing whether or not the heater is 
maintaining the proper temperature for 
the image orthicon to work most effi- 
ciently. 

A recent refinement is the 
of a vision radio link with a 
range of over 30 miles. This 
experts ashore to be consulted 
any specially difficult salvage problem 


pres 
square 


cool 


era, 


include 


showing vertical 


addition 
norma! 
enables 


when 
arises. 


Other applications 

Underwater TV equipment of this 
kind is fast becoming standard gear on 
salvage vessels. It is also of great 
value to engineers in charge of docks 
and defenses against the sea. Turbidity 
of the water is the main difficulty here; 
but one of overcoming this is 
already This consists 
of fi the 


means 


being developed. 


camer: 


Courtesy Mar 


Fig. 3—Monitor and control panel. 
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casing a funnel-shaped closed tube filled 
with clear water. 

An engineer can sit in his office 
ashore with a plan of the harbor he i 
inspecting before him. A vessel carry 
ing TV gear and a radio link is directed 
to point after point by the 
who is able to conduct a minute inspé 
tion by watching his 
and making permanent 
records of anything 
study. Such inspections 
routine in the 
Mediterranean Sea 

For time the Scottish 
Biological Association has heen making 
successful use of submarine TV in 
75-foot Calanus A 
smaller for this 
kind of work has been developed by 
E.M.I., using the emitron the 
British counterpart of the image orthi 
Many different kinds of 
are needed, ranging from whole shoals 
of fish or large areas of the sea-bed to 
detailed close-ups of individual 
creatures, The camera is therefore 
fitted with a 6-lens turret. 

Dr. H. Barnes, in charge of this re 
search, reports excellent and 
predicts a big future for underwater 
TV in this field. It can be used, for ex 
ample, to examine oyster and clam bed 
as well as to study the enemies of the 
shellfish and their methods. Dr jarne 
found that with the help of TV he could 
easily and quickly carry out fish count 
in selected areas. Again, there can be 
no doubt that TV will enable u 
far more than 
habits and food 
their seasonal 
spawning ground 


engineer, 
receiving screen 
photographic 
requiring minute 
become 


the 


have 
clear waters of 


some Marine 
its 
research vessel 
and lighter camera 
tube, 


con. images 


small 


result 


to learn 
we now know of the 
of different fishes, of 
movements, of their 

and of the condition 
which work for against the rapid 
growth of newly hatched fish How 
clearly fish can be seen at considerable 
depths may be gathered from Fig. 4 
which shows herring at 240 feet 

So far as I 


and 


Figs. 4 and 5 
Fig. 4—TV view of fish at 240 feet. 
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until 
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and 
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PRINTED-CIRCUIT TV CHASSIS 


Containing nine printed-circuit units 
mounted on plastic strips, the Walsco 
PC-9 (shown on cover) represents a con- 
siderable departure from conventional 
TV circuitry. It is the first complete 
printed-circuit chassis. Dip soldering has 
reduced the usual 2,900 hand-soldered 
connections of a conventional TV receiver 
to only 56. Each circuit strip simply 
plugs into a vertically mounted chassis 
Thus the repairman can replace complete 
units instead of troubleshooting them. 
The set includes remote-control tuning. 


Above —top and bottom views of the 
video i.f. amplifier strip, containing four 
6CH6's. 


Below, the chassis with all 
printed-circuit strips in place. Mounted 
on the tuner is the remote-control 
mechanism, 


Above—the chassis with all nine printed 
circuit strips removed. Only the conven- 
tionally wired tuner and low-voltage 
powersupply are“permanently” mounted 


Left —the head of 
the remote-control 
unit. It contains a 
volume and on-off 
knob and a channel 
dial. The control 
and 20 feet of cable 
are standard equip- 
ment with this 
chassis. 
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COLOR TV CIRCUITS 


KEN 


KILEIDON 


inch three-gun color 
will be analyzed in 
article. It is an experi 


complete 15% 
receive! 
this 
mental model and uses a Ray 

theon 24-inch monochrome chassis, co! 
for color by adding 
which contains only the color 
plus 
Each of the color circuits ha 
cussed individually in previous 
of this 


Since the r.f., i.f., 


verted another 
chassis 
circuits interconnecting cable 
heen di 
article 
series. 
audio, syne and de 
flection circuits are almost identical for 
black-and-white and only the 
rectifier and the 
tube of the 
abandoned. The 
u.h.f.-v.h.f 
switching. The 


( olor : 
high-voltage 
picture 
white set 
is the 
with 


mono 
chrome black-and 
were tuner 
all-continuous 
band 


required was to add a 


type 
automat 
only change 
coupling gimmick in the plate circuit of 
the r.f. amplifier. It is 
that varies the coupling to the converte: 
to give the flatter 


merely a wire 
response characte! 
istics The tilt and 
valley tolerances are + 15% with thi 
gimmick as compared to about +30‘ 
without it (Fig. 1). 

Fig. 2 show the 
made in the original monochrome cha 
is for the The if 
strip originally had four stage 
For color it was necessary to add a 
fifth if provide 
11.25-me if 
wider ivf. 
additional picture 
The fifth icf. 
ignal through a 


required for color. 


major revision 


color conversion 

6C RG 
stage to additional 
sound carrier rejection, a 
and about 10 db 
signal 


response 
gain 

tage amplifies the 
bridged-T filter in 
its plate This filter supplie 
25-35 db. additional attenuation at the 
11.25-me if. 


as well as 


circult, 


sound carrier frequency 
widening the i.f 
150 ke. Since the 


off before this trap, the sound 


response 
taken 
ensitivi 


about sound | 


ytheon Manufac g ompany, Tels 
and Radio Division 


—- 


Pix RF 


Fig. 1—Tolerance of the color tuner. 
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AND 


PHIL STEINBI 


RG 


suffer The 
the crystal in the 
fifth 


ponse at the f 


tv does not 
ignal is detected by 
circuit of the 
The picture if. re 


picture video 


plate i.f tage 


test point is shown in Fig. 3 

Che video information after detection 
is coupled to a 6AH6 cathode follower 
and then to a video output socket where 
the video signal i coaxial 
cable to the color chassis 

A crystal 
fourth i.f. amplifier, is 
ound and syn The 
at the sound detector is the 


coupled by 
detector, fed from the 
used for 4.5-m« 
picture-to-sound 
ratio ame 
as for a monochrome and the 
response at the 
very nearly the same as the response 
at the picture video detector. The only 
difference is that the color subcarrier 
ut 42.17 me is down the lope of the 
curve, instead of at the corner 
the sound 


recelvetl 


ound detector look 


and 


detector output is negative 
while the picture video detector output 
Is positive 

The sound, after detection, j 


to identically the same 


oupled 
41.5-m ound 


iF 


Fig. 2—Addition of fifth i.f. and cathode 


follower to standard 


monochrome set. 
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Both mor 


informat 
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channe! 
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ode 
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video 
l-microse 
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nel to 
nance 
amplified 
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and then 
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Retur 
video 
fed fror 
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Fig. 3—The if. response at test point 
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Fig. 4—The Y channel video response. 


The over-all video 
sponse has a 6-db peak at 4.1 me to 
compensate for the rolloff at the cor 
(41.67-me) if. The pur 
pose is to secure over-all flat response 
of the and its 
sidebands to + 600 ke. The bandpass 
amplifier video response is shown in 
Fig. 5 Since this is a _ color-differ 
ence type of receiver, the response does 


to pass. sweep re- 


responding 


3.58-me color subcarrier 


not extend as far in the lower frequency 
that required for an I-Q 
receiver where 
tend to 1.3 me below the 
subearrier. The chrominance signal 
from the cathode of the band 
pass amplifier is then applied to the 
R Y and B Y demodulators 
Returning again to the first 
amplifier, the 3.58-me burst signal is 
removed from the plate by the 
burst takeoff coil. The burst 
fed to the grid of the gated burst am 
plifier. This circuit is gated—allowed to 
conduct only during the narrow burst 
interval—by a derived from a 
winding on the high-voltage transform 
er. The burst-amplifier grid circuit, con 
sisting of a CK706 diode, .01 and .0022 
uf capacitors 22,000- and 18,000 
ohm resistors, delays the pulse so the 
burst amplifier will be 
proper time. It also clamps the 
volt so that during the 
time the input to the burst amplifier 
will be a negative voltage sufficient to 
hold the tube cut off. It shapes the 
pulse to give sharp rise and decay times 


direction as 
type of sidebands ex 
about color 


second 


video 


3.58-me 
signal is 


pulse 


and 


gated at the 
pulse 


to zero sweep 


After amplification by the burst am 


, 


plifier, the 3.58-me burst signal is ap 
plied to the color phase detector through 
the center-tapped transformer. The 
frequency of the burst is compared to 
the input to the phase detector from 
(taken from the quad 
transformer primary) Any 
frequency difference creates a d.c. volt 
age at the 
which is applied through a low-pass 
filter to the grid of the reactance tube 
and appears as a varying 
across the crystal oscillator 


the oscillator 
rature 


transformer center tap 


capacitance 
The effect 
of this action is to maintain the color 
at exactly the correct 
The 


oscillator 


oscillator phase 
signal from 
cathode is coupled 
to the grid of the buffer amplifier which 
drives 


and frequency 3.58-m« 


the color 


the quadrature transformer in 


Schematic of the complete color 
4 chassis. The various voltages 
are applied to this chassis from 

the monochrome unit. 
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Fig.5—Chrominance bandpass response 
its plate circuit. The output from the 
primary is coupled to the 
grid of the R Y demodulator 
the secondary output, 90° out of phase 
with the primary, is coupled to the 
B Y demodulator 

The demodulator outputs are applied 
to the matrix amplifiers afte 


suppresso1 


while 


suppressor grid 
passing 
through identical O0-600-kce low-pa 
filters. 

The R Y output appearing at the 
plate of the matrix amplifier is applied 
through an &-yf coupling capacitor to 
the grid of the 6AH6 red 
Since the red signal is 
(R- Y) + Y, the Y signal is applied 
from the output of the third video am 
plifier through a 1,500-ohm 1-watt re 
sistor to the grid of the red amplifier 
The blue signal i 


amplifier 
equal to 


similarly 
at the grid of the blue amplifier. To 
obtain green, the equation G 1.7% 

0.5R 0.17B is used and the prop 
er proportions of red and blue are ob 
tained by passing these signals 
the grids of the red and blue amplifie: 
through 10,000- and 30,000-ohm re 
sistors, respectively, and developing the 


developed 


from 


mixture across the matrix gain control 
By varying this control, the 
amounts of the red and blue 
are obtained to mix with 1.7Y 
to the plate of the matrix amplifier 
from the third amplifier. The 
green signal is then applied to the grid 


proper 
voltaye 
applied 


video 


COMMUNITY 


This horn is no doubt one of the world’s 
largest television receiving antennas. It 
is 60 feet long and the dimensions of the 
mouth opening are 22x 26 feet. It is 
used by the Muscle Shoals TV Cable Co 
to pick up signals from channels 6 and 
13 in Birmingham and transmit the pro- 
grams to subscribers in Florence, Tus- 
cumbia, and Sheffield, Ala. The horn is 
designed to have a peak sensitivity on 
channel 13 and to cut off immediately 
below channel 6. 

The photograph was supplied to us 
through the courtesy of Jerrold Elec- 
tronics Corp., who designed and installed 
the horn, 
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it’s a cinch 


Fourteent (OM ersation, ria ond . alf: / ) 
i ig walle Dg aaa os Ee ; , : 
trés simple!” "traenlotid from the Frenc with apacttors! direct | ou pling 
Shunaman, All North American ange 
No extract may be without the 1N¢g / ai , om ponent; lhe Useryu 
sion of RADIO-ELECTRONICS and the 


AISBERE 


WILI aont dig it! Then all capacitor 
parasitic cz pacitances, | suppose—are practica 
a good picture uppose we thror’ them all out 

KEN—You’re joking, I hope! Sut that’ 
been done—-quite seriously—in ‘“‘direct-coupling 
Nothing prevents you from getting rid of the 
between the detector output and amplifier grid. F 
the capacitor between the video-amplifier plat 
picture tube’s grid is a little harder. Without that 
the grid finds itself at the high positive 
video-amplifier plate circuit. 

WILI So of course that can’t be done. We k 
picture-tube control grid has to be more negat 
cathode, just the same as the grid of a little receiv 

KEN—That’s right. Yet there is a way of kee 
cathode at a higher voltage than the control g 
look at thi All we have to do is tap it in on a bleeder 
the low-voltage powel supply. Use a potentiomet« 
we have this circuit, and you can see that we can } 
or less B plus voltage on the grid by varying 
And it acts as the brightness control, too! 

Witt—Wonderful! With no capacitors to make 
everything should be smooth scanning. I never th 
solution would be so easy! 

KEN Dor worry it isn’t! In fact, thing 
less simple—the circuit has its own defects 
For one t gy, you take a chance on the life of t 

WILL an’t see any connection! 

KEN—Suppose that—for one of the many 
make a picture tube conk out—the video tube 
As soon as it stops drawing current, its plate 








up because there’s no longer a drop across it pla 
The voltage on the picture grid is now likely to g 
as high as the cathode voltage. 

Witt—I see what would happen. The volta 
control grid could go up to the low-voltage B plu 
control grid tapped to its bleeder would be 
very little more positive. So the current goes way 
before long the tube is ready for the garbage 
suppose pix-tube manufacturers might like the 
no one else! Is there any way around that proble 

KEN There are complex direct coupling cre 
safeguard the picture tube as well as eliminate 
defects of direct coupling. But there are other—ar 
—methods that work by bringing the video-freque 
ayes back into place after they go through the 


capacitor 


A simple restoration 

WiL__t—Let’s hear about them—at least, if they 
than the improved direct-coupling circuits. 

KEN—I take it that you’ve noticed that all 
with coupling capacitors come from the passage « 
in both directions through R. It’s the voltage 
two-way currents produce that give us the 
positive and negative voltages. 

WILI I ippose if we could bring our electror 
the right-hand capacitor plate without having 
through a tor, we could cut out the posit 
tions. Bu lon’t see any way of doing that 

KEN—But there a way, and it’s not com; 
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you have to do is shunt R with a diode that has its cathode 
connected to ground. 

WiILL—Why couldn’t I have thought of that! Now the 
electrons driven out of the right-hand plate can’t get te 
ground except through the resistor, because they make the 
diode plate negative. But on the way back they simply go 
through the diode. Its resistance is so low in that direction 
that the voltage across it (and R) is very small. 

KEN—You make it sound very simple. In actual fact, 
the electrons that charge up capacitor C don’t flow through 
t instantaneously. The job of the diode is to feed the right 
hand plate of C enough electrons to keep the v.f. signal 
always negative, so even the whitest whites don’t approach 
zero voltage. So now the right-hand plate of C is varying 
in one direction from ground potential, instead of fluctuating 
around it as an average voltage 

WiILL—Do electrons go through the diode on eve ry scan 
ning line? 

KEN Not necessarily If the voltage on succeedil.g 
lines have practically the same form—or more exactly, if 
they put the same number of electrons into movement 
the diode can just charge up the capacitor and sit back 
But if more electrons are put into cire ilation, the diode ha 
to pass a large enough number to keep the charge up. And 
if the charges become weaker, the exces electrons flow out 
through R.. So the restore: 

WILL—Is that what it’s called? 

KEN—Pardon me—I overlooked the introductions. The 
official title is d.c. restorer. And sometimes it’s called a 
clamping tube, because it “clamps” the circuit to a given 
d.c. voltage. 

WILI And what is this d.c. we’re restoring? 

KEN—Well, it’s a little bit abstract The one-polarity 
voltage (either entirely positive or negative) we get after 
detection can be considered a the um of two voltages 
One of them is an alternating voltage of the form we find 
after the signal goes through a capacitor; the other a direct 
voltage (d.c. voltage, if you must!) with the right polarity 
and enough amplitude to put the alternating voltage entirely 
within the positive or negative region 

WILL—I suppose this voltage will be just equal to the 
one I drew in dots on the graph to divide the surface of the 
v.f. signal curve from our white triangle into two equal 
parts? (See the December installment.—EFditor) 

KEN—Once more you're right, Will. 

WILL—You’ve drawn your figure for negative polarity. 
Can you show what happens in the positive case? 

KEN—Nothing easier. If you have positive-going signals, 
just turn your diode around—connect the plate to the 
ground and the cathode at the junction of C and R. 


Diode here, diode there 

WILL—Just where along the road do you have to put 
back this d.c. component? I suppose the best thing would be 
to put it at the output of the last stage, at the coupling 
to the grid or cathode of the picture tube? 

KEN—That’s probably the best place to put it. Of course 
you have to take your sync voltages off first, but that’s usual. 
You can also use several restorer diodes—one after the 


detector, one after the first v.f. stage, and so on.... 
WiILL—You don’t happen to own a piece of a tube factory 
that specializes in diodes, by any chance? 
KEN—Not at all, worse luck! But do you remember the 
little triangle you drew, and the signals from it? Can't 
you see that—with no diode—the ax« signal area wa 





noticeably greater than that occupied by the signals from 
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the detector, which (also because of a diode) were all of 
the same polarity? 

WiL_— But why should we worry if the signals stretch out 
a little further along the voltage scale? 

KeEN—Just because video amplifiers already have very 
unfavorable conditions to work under—-as you learned not 
long ago—and there’s no object in overloading their grids 
if we can help it. But video signal variations are usually 
pretty small, so we can dispense with our flock of diodes. 
Some sets dispense with d.c. restoration altogether, and let 
brightness values vary. Blacks come out sort of grayish, 
but it’s cheaper, and the viewers don’t seem to mind 

WiLtLt—I wonder how you should bias video-amplifier tubes 
to amplify these unsymmetrical “unipolar” signals? 

KEN—An excellent question! There would certainly be 
very little sense in using “the center of the linear portion 
of the tube’s characteristic curve” as your operating point. 
If you have negative-polarity signals, the operating point 
can be less than 1 volt negative. And if they’re positive 
going, the operating point should be at the extreme negative 
end of the linear part of the tube’s curve. 

WILL—To sum up, if I take the concrete case of a receiver 
with one video amplifier and with negative-going signals 
applied to the picture tube’s control grid, one diode 
the pix-tube grid resistor—should be enough? 

KEN—More than enough, Will. If your signals are nega- 
tive, the cathode-grid space of the picture tube can replace 
your diode. "Way back in the days when we analyzed the 
grid-leak detector, you knew that the grid of a tube can 
and does at times—act as the anode of a diode. In this case 
it’s so connected with respect to the grid resistor and the 
signal polarity as to become its own d.c. restorer. 

WiLL—And I've just been accusing you of being an agent 
for diode manufacturers ... ! TO BE CONTINUED 


across 


CIRCUITS 


NEW BRITISH KEYED A.G.C, 


HEN the new 147-216-me Brit- 

ish TV band opened recently, 

set manufacturers immediately turned 
to superhet circuits to replace the much 
more common t.r.f. type used in the 
41-68-me band. A review of new British 
TV developments in Wireless World 
describes two novel keyed a.g.c. circuits. 
The circuit in Fig. 1, used in Ultra 
receivers, is keyed at the vertical aweep 
frequency rather than the horizontal 
as is conventional here, Positive-going 
pulses developed during the vertical 
retrace period are applied to the 
cathode of diode V1 through an RC 
network (R1, Cl, R2 and C2) so it is 
cut off during a part of the vertical 
flyback period. Amplifier V2 is normally 
biased to cutoff. A positive-going com- 
posite video signal is applied to the 
grid of V2 through a voltage divider 
consisting of R3 and the internal re- 
sistance of V1. During the vertical 
sweep interval, V1 conducts heavily 
and appears as a very low resistance 
so the video signal on the grid of V2 
is greatly attenuated by the drop across 
R3. During this period the video signal 
is too weak to drive V2 to conduction. 
When the vertical flyback pulse cuts 
off V1, its resistance increases to many 
times R3 so almost the full amplitude 
of the video signal reaches the grid 
of V2 and drives it to conduction. The 
vertical blanking pulses that occur dur- 
ing the retrace interval produce nega- 
tive-going pulses at the plate of V2. 
These pulses pass through diode V3 
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and develop a negative charge on the 
upper plate of C4. This voltage is used 
for ag.c. A variable delay bias for 
V3 is adjusted with the contrast con- 
trol. A minimum negative bias for the 
controlled stages is obtained by con- 
necting the a.g.c. line to the grid of 
the horizontal output tube through R4. 

Fig. 2 shows the basic circuit of 
another unusual keyed a.g.c. system. 
It is used in the Murphy model V240A. 
Composite video is fed to the grid of 
V1 and positive-going horizontal fly- 
back pulses are fed to the plate. V1 
acts as a grid-controlled rectifier for 
the pulses on the plate. The resistor 
between plate and cathode is the load 
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FROM VIDEO DET a 


4 
FRow veaT ] } 

ie 
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Current through the tube is controlled 
by the amplitude of the syne pulses 
that occur simultaneously with the fly 
back pulses on the plate. The operating 
point is set by the potentiometer in the 
cathode return. 

The average d.c. voltage at the plate 
of V1 is applied to the grid of V2 
through Rl. The keying pulses are 
applied to the grid through a capacitive 
voltage divider (C2 and C3) that 
lowers their amplitude. The amplifier 
conducts only when the sum of the dx 
and keying pulse voltages exceeds the 
cutoff bias on the cathode. The pulses 
are rectified by the diode, filtered and 


then used as a.g.c. voltage. 
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The machine at left in- 
serts wire jumpers that 
The 30-foot line of automatic machines _ a connect the circuits on 
in the photo above assembles half the = : a printed-circuit board. 
new Admiral vertical chassis. Compari- ee , 

son between new and old units in left 

foreground. 


(All phot 


Left — Personnel is not dis- 
placed: the line has so in- 
creased output that more girls 
have been hired to complete 
the final hand assembly. Right 

All connections on one side 
of the board are soldered in a 
single dip operation. 


Left — “Before” 
printed wiring. An 
old-style TV under- 
chassis. Right — 
“After” printed wir- 
ing. Greatly simpli- 
fied layout has no 
dangling parts or 
leads. 
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SIMPLE GRAPHICAL 
SOLUTION FOR 


TV field strength in any 
area can be quickly esti 
mated using known constant 
and two simple nomogran 


PROPAGATION PROBLEMS 


HREE common problems in 
propagation which face the practic- 
ing service technician are 


wave 


How much signal can one expect 
to receive from a TV transmitter? 

What must be the minimum height of 
a receiver antenna above ground to pro 
duce satisfactory ? 

When is a high-gain array or booster 
necessary? 

These, and many similar u.h.f. or 
v.h.f. wave propagation problems may 
be easily solved by the method outlined 
All that is required is a pencil and 
No mathematics of any 


pictures 


here 
a straightedge 
sort is needed 

Certain information is re 
quired. This, in general, will be 

1. The effective radiated 
the station involved 

2. The heights of the transmitting 
and receiving antennas above average 
ground (in feet). 

3. The airline distance to the trans- 
mitter (in miles). 

If this 


pertinent 


power of 


information is not known to 
the service technician, it may be ob- 
tained from Log and Call books, or 
from the TV station itself 

The calcuiations are performed with 
the nomograph (Fig. 1). All the perti- 
nent information is marked off on scales 
A, B, C, D, or E. In addition, two blank 
“intermediate lines,” I and II, are used. 

To illustrate the use of the nomo- 
graph, let us solve a problem of the 
type first stated, in which we are to 
find the received signal strength. Set- 
ting the problem up, we have: 

Effective radiated power (ERP) of 
transmitter 30 kilowatts. 
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Height of receiving antenna above 
ground 10 feet 

Height of transmitting antenna above 
ground 300 feet 

Distance between transmitter and re 
ceiver 10 miles 

Find 

1. Place one end of a 
at the value of effective 
ated power, on scale A (30 kw). 

2. Set the that it 
passes through the proper receiving an 
tenna height, on scale B (10 feet) 

3. With the straightedge now bridging 
the proper points on scale A and B, 
mark the point of intersection of the 
straightedge with line I (point X on the 
nomograph). 

4. Now place the straightedge so that 
it bridges between point X on line I and 
the proper height of the transmitting 
antenna, on scale C (300 feet) 

5. Carefully mark the intersection of 
the straightedge with line II (point Y 
on the nomograph). 

6. Then find the proper transmitter- 
receiver distance (10 miles) on scale D, 
and bridge this point and point Y. Al- 
low the straightedge to project beyond 
scale D to scale E. The point of inter- 
section on scale E indicates the expected 
received power, in micro-microwatts 
(approximately 7 ~ 10’, or 7,000 micro- 
microwatts). 

Actually, it takes less time to run 
through a calculation than it did to read 
the above instructions. Practice will in- 
crease proficiency. 

The system operates just as well with 
any one of the aforementioned quanti- 
ties as the unknown as long as all of 


received power 
straightedge 
proper radi 


straightedge sO 


ROCKEY 


the other quantities are known. Ff‘ ! 
stance, if the transmitter ERP, height 
of transmitter antenna, and 
received power are known, the minimum 
height of receiving antenna can be d« 
termined, by “working backward,” 
to speak. A few minutes of 
will reveal the various possibilitie 

By obtaining the received 
strength in power units, instead of 
more common voltage units (microy 
per meter), we eliminate the frequen 
factor from the equation and increase 
the usefulness of the system. Howeve 
since many receivers are rated in te 
of voltage sensitivity, a 
chart is provided in Fig. 2. TI 
enables us to transmit receive 


distance, 


practice 


convers 


power in micro-microwatts, into mic 
volts across a 300-ohm receiver 

or into decibels below 1 watt 
latter is most convenient 
element receiving antenna array 
employed. In this case, we merely t 

late micro-microwatts into decibel 

to this figure the gain of the array ¢ 
pressed as decibels relative to half-wave 
the table to find 


where n 


dipole, then re-enter 
microvolts. 

A final word as to the limitations and 
the accuracy of this method. There is no 
valid method of predicting § signal! 
strength in mountainous country, or in 
the heart of a steel-towered city. Like 
wise, the variable nature of the atmos- 
phere itself plays hob with the finest 
calculations. But under the conditior 
in which the average TV or radio 
service technician finds himself, this 
method compares well with any now 
in use. END 
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TV 
SERVICE 
CLINIC 


JERRY KASS 


NQUESTIONABLY _ the 


voltage 


high 
rectifier is by far the 
circuit in the 
While the 
work 
components of 


most dramati 
television 


many other 


receiver 
circuits are hard at 
dissecting the numerou 
video 
them to 
remains for 


and reat 
intelligible 


the high-voltage 


the composite signal 


ranging form an 
image, it 
rectifier to provide the finishing touch 

that of furnishing second-anode voltage 
At the 
same time, this circuit is a continuous 
potentially lethal 
forces the service technician to be 


to give brilliance to the picture 
source of a voltage 
that 
constantly on his guard 

second-anode volt 
age is the work of many circuits (Fig 
1), originating with the horizontal os 
cillator. Failure or 
of any of these can decrease the second 


The generation of 


below-par operation 


loss 


While 


scan be caused 


voltage, with a resultant 
lack of 


loss or lack of brightne 


anode 
of picture o1 brightness 
by a defective picture tube or abnormal 
operation of any of the many circuits 
feeding the tube, we shall assume that, 
unless otherwise mentioned, all adjust 
ments and voltages except the output 
of the 
normal 
When 


the most obvious step is to measure the 
voltage between the picture-tube anode 


high-voltage power supply are 


little or no brightne exist 


Fig. 1—A typical flyback circuit. 
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cap and ground. Voltage measurements 
should be made with a high-impedance 
meter v.t.v.m high 
voltage probe, and should be made both 
with and without the high voltage 
applied to the tube. If the 
voltage is does not 
necessarily indicate a defective picture 
tube. However, it should put the tech 
guard to check for 
flow 


such as a and a 


picture 


no-load normal, it 


nician on 
sive 
through leakage on the surface of the 
picture tube, high 
voltage cap, or due to a defect in the 
picture tube. Lack of a picture does not 
necessarily mean the complete absence 
of high voltage. There can be 
thousand volts on the 
and still not be enough for a 
Many service technicians, either be 
cause they do not have a 
probe or simply to make a fast check, 
will place the high-voltage lead near 
the chassis and observe the arc. Though 
much has been said against this 
tice, if it is done properly, no 
will Doing it properly 
of drawing as long an arc as possible 
of momentary duration. Excessive ar: 
ing of this type will overload and pos 
sibly ruin the high-voltage  rectifie: 
tube, flyback transformer and 
voltage filter resistor. If the 
does not include this resistor, one of 
500,000 ohms to 1 should be 
inserted in series with the high-voltage 
lead when drawing a high-voltage ar: 
If the second-anode voltage is low or 
missing, measure the high voltage at the 
filament of the high-voltage 
tube V2. If the voltage is normal here, 
the indication is an defective 
high-voltage filter resistor R2. This is 
very common. The overheats 
and its charred particles 
tremely high 
large voltage drop across it. The 
all effect 
output, 
blooming 
The next test point is at the 
of the high-voltage rectifier tube 
for practical 
made by 


exces 


second-anode current either 


across the rubber 


evel al 
second anode, 


pit ture 


high-voltage 


prac 
harm 


result consists 


high 
circuit 


megohm 


rectifier 
open or 


resistor 
form an ex 
resistance, causing a 
over 
is to reduce the high-voltage 
causing an effect known as 
plate 
Here 
again, mea 
urement can be 
arc, using a screwdriver having a well 
With the metal blade 
plate cap of V2 you 
(about 


purposes, a 


drawing an 


insulated handle 
placed near the 
should be able to draw a strong 
% inch) ax high-voltage aré¢ Thi 
check should be made both with the 
cap on and with it off (especially if, 
with the cap on, no are can be drawn) 

If the ax 
plate is normal, the trouble lies 
where between this and R2. Re 
place the high-voltage tube. If 
this does not restore normal operation, 
check the filament circuit of V2 for 
continuity. If the current-limiting re 
sistor R1 in the filament circuit 
any signs of 
This sharp 
bursts of current and often deteriorates 

If you suspect that the rectifier tube 
is not receiving its proper 
voltage, disconnect the filament 
ing, replace it with a 1.5-volt dry cell 


voltage on the rectifier 
some 
point 


rectifier 


hows 
overheating, replace it. 


resistor is subjected to 


filament 
wind 


and observe operation unde: 
ditions. The cell is at a hig! 
tial and must be insulated 

A final check of this cir 
place the high-voltage filter 
Low a.c. voltage on the pl: 
often caused by a defective 
itor If the capacitor | hort 
will be no high-voltage out; 
open, very little. 

If the a.c. pulse voltage or 
voltage rectifier tube i 
existent, check the voltage on 
of the horizontal output tube 
normal conditior 

Should this be 


exists of a 


‘ 


again, under 
can be drawn 
the possibility 
horizontal output transforme 


or open turns, or even a defec 

If there is no pulse 
plate of the horizontal out; 
if this 
components 
since their 


voltag 
voltage is low, al 
will have to 
operation deter! 
voltage on the plate of V1 
start is to measure the bor 
If this is low, check the horizo 
put tube and damper V3 (by 
ment). If this does not help 
operation of the horizontal! 
cuit. Most important, 
drive 

If the drive voltage is norn 
if the voltage 
If a scope is available, check 
form of the drive 
curvature can reduce the his 
output. Should these and othe: 
ments 


mea 


bias developed 


voltage 


indicate the output 
operating normally, it wil 
necessary to return to the 
circuit for further check 
Obviously a short circuit it 
the flyback secondary or 
deflection reduce 
kick fed to the horizontal! 
A common trouble-make 
width coil and 
Check also for an 
horizontal deflection coils 
means, inspect the 
Should there be insufficient 
the next step is to check the | 
oscillator. Measure the os 
bias. If there is no 
if it is very low, the origin of th 
has been found and the osci 
must be serviced and restors 
operation 


coils 


balan 


open 


swe ep ‘ 


negative 


Blooming 
This is 
expands both horizontally and 
far beyond its normal size 
accompanied by low brightne 
focus. This is 
high voltage 
emission of the high-voltage 


a condition where 


caused by 
usually the re 
Occasionally blooming ox 
the brightness contro! 
This causes excessive second 
rent with a resulting large \ 
across R2 and a decrease 
voltage output. Low second-: 
age will not always 
When the defect is in the 
sweep, deflection or damper 


cause 
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reduction in sweep voltage accompanies 
a reduction of high voltage, with the 
net effect being poor brightness, normal 
width and vertical stretch (de 
pending upon the voltage and 
whether it is used at the plate of the 
vertical output tube). 


some 


boost 


Barkhausen oscillations 


Last month we cause 
and effect of this condition; this month 
we will concern ourselves with its elim- 
ination. 

Since 


discussed the 


certain tubes have a 
tendency than others toward these 
oscillations, the first step is to replace 
the output tube. If this does not help, 
passing a magnetic field through the 
will often greatly reduce the 
intensity of the oscillations and some 
times change their frequency to a point 
where the tuner will be relatively in 
ensitive to them. This test can be 
rapidly by placing an ion-trap 
magnet of the spring type around V1 
and adjusting it for the elimination of 
the oscillations. 

In some cases Barkhausen oscillations 
can be eliminated by reducing the grid 
drive to V1. In others, varying the 
width control is effective, especially 
when it is the type that varies the 
spacing of the air gap in the core of 
the flyback transformer. 

In persistent cases, insert small car- 
bon resistors in the control- and screen- 
grid circuits of the output stage. They 
should be no larger than a few hundred 
ohras, so as not to interfere with normal 
circuit voltage distribution, and should 
be directly connected to the tube socket. 


greater 


tube 


made 


Arcing and corona 

While terms are often used 
interchangeably, each has character 
istics of its own. Arcing bears a sharp 
parking or cracking noise as the high 
voltage breaks down insulation. This 
will usually cause disappearance of the 
intermittent brightness. In 
most cases arcing can be spotted with 
out too much difficulty by examination 
of the high-voltage circuitry. 

Corona can be recognized by a char 
frying or sizzling and the 
odor of ozone. In most cases the only 
effect on the with 
an occasional snowlike appearance. The 
most common cause of this phenomenon 


these 


raster or 


acteristic 


picture is dimness 


is sharp or jagged edges. It is partic 
ularly annoying 
difficult 
down because it is 
Another 
of a high-voltage lead to the chassis or 
ome component near chassis potential 

Where arcing occurs, it can be cor 
rected by redressing the faulty wiring 
away from other ground 
connections (including the high-voltage 
cage) Where wire 
broken down, either 
re-dress it 


because it is so often 
to track 
invisible, 


sometimes impossible 
virtually 
corona 


cause of closeness 


leads and 
insulation has 
replace wire or 


and apply anti-corona 
lacquer. 

Frequently arcing occurs between the 
rubber cap at the end of the 


and the 


second 


unode lead Aquadag 


coating 
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on the picture tube or between the anode 
button and the Where im 
purities in the rubber cap are causing 
arcing across the cap, the entire second 
replaced. Where 
place across the 


coating 


anode lead should be 
taking 
tube, the area between the coating and 
the anode button should be cleaned with 
acetone or some similar solvent. 

In corona troubles, round off all sharp 
edges with solder, straighten all kinks 
in wires, use conductive cement in cases 
of poor r.f. grounding and apply corona 
dope in particularly troublesome spots 
In humid weather there is often corona 
leakage dusty or greasy 
ponents such as Cl and R2—wipe these 
surfaces clean. 


the arcing is 


across com 


Distorted sound 

In an Admiral chassis 
distorted a 
alignment despite the great care 1 have 


V1 the sound 


becomes short ‘time after 


taken in aligning the tuner, 1.f. amplifier 


and audio i.f. circuits. I can usually 


clear the trouble by alignment of the 
detector but week the 


trouble Suspecting the rf 


ratio within a 
returns. 
oscillator, IT have changed almost every 
that still 
stop what appears to be drift. 1 would 
uppreciate any help that you can offer 


VW. R., Miami, Fla 


You are correct in suspecting 


part im circuit but cannot 


drift, 
and from your description the distorted 
sound is the result of misalignment of 
the ratio detector transformer as a 
result of frequenrv drift. You can put 
an end to this trouble by connecting a 
20-uuf N750 temperature coefficient 
ceramic capaeitor in parallel with the 
180-yuf capacitor connected across the 
secondary of the ratio detector 
former, 


trans 
Then, realign the transformer. 


Poor resolution 
mode l 
T hia 
Check 


imapecting 


1 have an RCA receiver 
'1D3828 badly lacking in detail 
trouble appears on all channels 
notes and 


ing with service 


the horizontal and vertical wedges of 


detail 


eT. 


my test pattern, the loss of 
both horizontally 
The lack 


slowly over a long period of time 


appears and 


tically, of detail came on 8o 
that 
I didn't realize it until it became very 
bad.—A. M., New’ York, N. Y 

Your first check should be the opera 
tion of the focus control. Not only 
hould you adjust for best focus, but 
the focus control should be able to move 
through the point of focus. If 
optimum focus occurs at either end of 
the control range, check all component 
and voltages in the focus circuit. If the 
focus control is operating properly, 
check the video amplifier tube and the 
crystal video detector 

Measure the resistance of all peaking 
coils 


best 


a defective unit can cause severe 
loss of picture detail. One other com 
mon cause of this trouble is misalign 


ment of the r.f. and i.f. circuits 


Vertical linearity 


An Air King model 700 came in with 
a great deal of stretching at the top 
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of the pr { J 4 at the 
bottom. k 
was perfe 
nizatior 
bench for 
that 
and 
with 
p ifie) 
sfuwy ped 
Apparently 
common in th 
facturer mace 
changes to cor 
To improve the 
make the 
cathode 


output 


sweep 
Fixed 
vertical 


changed fre 


Fig 2 Vertical vireuit of the 
Air King model 700 TY 


output 


receiver 


Grid resistor ’ f ‘ cal out 
put tube 
megohm 
A 3,300-ohm 
was added in rie 
of the primary wil 
output transformer! 
Coupling Ci 
tical from 


Ol uf to 


outp it 


OZ wt, 600 


Poor vertical syn 

There a cont ¢ ig that 
tical hold 
control T he et rotice ij brand 
new Bendi cha ] The hor 
checked the 


vertical oaci f ¢ 


cannot be topped 


rontal ayne 
ireuitea 
for defecti ip ave been 
unable to come ‘y th th mwer 
G.R W ace 
It isn’t alway 
good norizontal 
proper syne clippe 


def ec tive 


ompone 

zontal pulse at 

eriously attenuat 

60-cycle pulse 
Howeve! 

Dy 

tical 

output 

youl 

form 

cou] le 

plifier to 

and noise 

normal 

check 

and cathode of 


pear 


capacitor 


waveform till 
all component 


work 
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TV Station 


Birmingham 
Birminghan 
Decatur 
Mobile 
Montgomery 
Montgomery 


Anchorage 
Anchor age 


Arizona 

KTYL-TYV Mesa (Phoer 
KOOL.-TV Phoenix 
KPHO.TYV Phoenix 
“Koro.TyV Tucsor 
KVOA.TY Tuceor 

KIVA Yuma 


Arkansas 

KPSA.TYV Fort Smith 
MARK.TY Little Rock 
KATY Pine Bluff 


California 
KAY.TY Bakersfield 
KERO.TY Bakersfield 
KHSL-TY Chice 
KIEM.TY Eureka 
KIEO Fresno 
KMI.TY Fresno 
Los Angeles 
os Angeles 
os Angel 
os Angeles 
os Angeles 
Los Angele 
Los Angeles 
Monterey 
Sacramento 
Salinas 
San Diego 
San Diego 
San Francisco 
San Franciece 
San Francisco 
San Francisco 
San Francisco 


San Luis Obispo 
Santa Barbara 


Stockton 
Stockton 
Tulare 


Coterade Springs 
Colorade Springs 


Denver 
Denver 
Denver 
Denver 


Grand junction 


Pueblo 


Bridgeport 
Hartlord 
New Britain 
New Haven 


WATR.TYV Waterbury 


WOEL.TV Wilmingtor 


WivH-TV 
WGEM.TY 
WREX.TV 
witvo 
WHEF.TV 
wits 


Indiana 
wir'tyv 
wiv 


KWWL.TYV 


Kansas 
KCKT 
KTVH 
KOAM.TYV 
witw.Tyv 
KAKE.TV 
KEDD.TV 


Kentucky 
went 
WAVE.TV 
WHAS.TV 


Louisiona 


Marylend 
WMAR.TYV 
WAAM 
WRAL.TYV 
weoc.TVv 


Peoria 
Quincy 
Rockford 
Rockford 
Rock isiand 
Springfield 


Bloomingtor 
Elkhart 
Evansville 
Fort Wayne 
indianapolis 
Indianapolis 
Lafayette 
Muncie 
South Bend 
Terre Haute 
Waterloo.Ft 


Ames 

Cedar Rapids 
Cedar Rapids 
Davenport 
Des Moines 
Des Moines 
fort Dodge 
Mason City 
Sioux City 
Sioux City 
Waterloo 


Great Bend 
Hutchinson 
Pittsburg 
Topeka 
Wichita 
Wichita 


Henderson 
Louisville 
Loutsville 


Alexandria 
Baton Rouge 
Lake Charles 
Lake Charles 
Monroe 

New Orleans 
New Orleans 
Shreveport 


Bangor 
Bangor 
Lewiston 
Poland Spring 
Portland 
Portland 
Portland 


Baltimore 
Baltimore 
Baltimore 
Salisbury 


Massachusetts 


wmaT 
wez.Tv 
WWNAC.TYV 


Adams. Pittsfieid 
Boston 
Boston 


KALF.TYV 
KFBB.TYV 
KGVO.TV 
Nebraska 


KOLN.TYV 
KUON.TY 


Butte 
Great Fails 
Missoula 


Lincotr 
Linecotr 
Omaha 
Omaha 


Kearney 
Las Vegas 


New Hampshire 


WMUR.TY 
New Jersey 
whityv 
WATY 


New Mexico 
KGGM.TYV 
KOAT.TYV 
KOB.TV 
KSWS.TV 


New York 
wrhow.Ty 
WNEBF.TYV 
WBEN.TV 
wWBUF.T 
WwGR v 

T 


vy 


v 


Manchester 


Asbury Park 
Newark 


Albuquerque 
Albuquerque 
Albuquerque 
Roswell 


Albany 
Binghamtor 
Buffalo 
Buffalo 
Buffalo 
Carthage. Watertowr 
Elmira 

New York 
New York 
New York 
New York 
New York 
New York 
Kingston 
Rochester 
Rochester 
Rochester 
Schenectady 
Schenectady 
Syracuse 
Syracuse 
Utica 


North Carolina 


WISE.TYV 
WLOS.TV 
WAYS.TYV 
wetyv 
wivo 
wrmy.Ty 
WNCT 
WNAO.TYV 
wmMrod.Tyv 
wS8Ij8.TV 
wTog.Tv 


North Dakot 
KFYR.TYV 
WDAY.TV 
KCj8B.TYV 
KXIB-TV 


Ohio 
WAKR.TYV 
WICA.TYV 
wcerT 
wCcPo.tTyv 


Ashevelle 
Asheville 
Chartotte 
Chartotte 
Durham 
Greensboro 
Greenville 
Raleigh 
Wilmington 
Winston-Salem 
Winston-Salem 


Bismarck 
Fargo 
Minot 
Valley City 


Akron 

Ashtabula 
Cincinnati 
Cincinnati 


Pittsburg? 
Pittsburg? 
Reading 
Reading 
Secranto 
Scranto 
Serantor 
Wilkes. Ba 
Wilkes. Ba 
York 
WSBA.TV York 


Puerto Rico 
WAPA.TYV San Jua 
WKAQ-TV San jua 


Rhode Island 
WIAR.TV Provide 
WNET Provide 


South Carolina 
WAIM.TYV Anders 
wWCS8SC.TV Charlteste 
WUSN.TV Charlest 
wcos.Tv Columbia 
wis.TV Cotumbia 
WNOK.TV Columbia 
wetw Florence 
WFBC.TV Greenvil 
wav Greenville 


South Dakota 
KELO-TV Sioux Fa 


Tennessee 
Chattanooga 
Johnson Cit 
K noxville 
Knoxville 
WHBQ.TV Memphis 
wmMcT Memphis 
WLAC.TV Nashville 
WSIXK.TV Nashville 
wsm.Tv Nashville 


Texas 
KRBC-TV Abilene 
KFDA.TV Amariito 
KGNC.TV Amaritt 
KTBC.TV Austir 
KBMT Beaumont 
KVDO Corpus ( 
Dallas 
Dallas 
Ei Paso 
El Paso 
Fort Wort 
Galvesto 
Harlinge 
Housto 
Houstor 
Longview 
Lubbock 
Lubbock 
Midland 
San Angele 
San Antonio 
San Antor 
Temple 
Texarkana 
Longview 


Weslaco 
Wichita Fatls 


WTAO.TY Cambridge 
Holyoke 
Springfield 


Worcester 


District of Columbia Wichita Falls 
Washington 
Washington 
Washington 
Washington 


incinnati 
incinnati 
leveland Salt Lake City 
leveland f Sait Lake City 
Ane Arbor leveland Sait Lake City 


Fort Lauderdate Bay City. Saginaw — Virginia 
Fort Lauderdate Cadithac ; ieee wetm.tyv 
- WVEC.TV 


Fort Myers Detroit 2 Dayton 

Jacksonville Detroit J Dayten WSVA.-TYV 

Jacksonville wkYZ.TV Detroit yn sy . weya-Ty 
WKAR.TYV East Lansing WACH.-TV 

WOOD-TV = Grand Rapids <4 op A a ao aaa WTAR.TV 

wkz0.TV Kalamazoo WM ae wivr 

1.TV Youngstown 

WIiLs8.TV Lansing WKBN-TV Youngstown WSLS.-TV 

Okan ty } nev red WHIZ.TV Zanesville Vermont 

WPON.TY Traverse City pat Montpelier 

ashington 

Albany “1-7 pea KVOS-TV Bellingham 

Atlanta bby re KING-TV Seattle 

Atlanta Muskogee KOMO.TV Seattie 

yt Oklahoma City KALY-TV Spokane 

A _- ts Oklahoma City KHQ.TV Spokane 

yom Oklahoma City po gl — 

homs . eo 
Columbus Rochentes — City : KTNT.TV Sanema 
= KIMA-TV Yakima 


Columbus Tulsa 

Maron Mississippi KVOO.TYV Tulsa 

Maron wityv Jackson Sank. Se ehertestes 

Rome WLBT Jackson Oregon WKNA-TV Charleston 

Savannah WSLI.TV Jackson y KVAL-TV Eugene wiPs.Tyv Fairmont 
wTOK.TV Meridian KBES-TV Medford WSAZ-TV Huntingtor 

KOIN-TV Portland : ee ee 
Missouri KPTV Portiand poh TV Guam 


Cape Girardeau 
Wisconsin 


Danville 
Hampton-Norfotk 
Harrisonburg 
Lynchburg 

Newport News.Nortotk 
Norfolk 

Richmond 

Roanoke 


nt 
Orlando 
Paim Geach 
Panama City 
St. Petersburg 
W. Paim Beach 
Oklahoma 
KTEN Ada 


fustie KGEO-TV Enid 


Duluth. Superior 
Duluth. Superior 
St. Paul 


KDAL.TV 
wosm.tyv 
KSTP.TYV 
wcco.tTv 


Henelulu 
Honolulu 
Honolulu Pennsylvania 
wFreG.Tyv Altoona E Claire 
jeolin ; WLEV.TV Bethienen ) - A ene 
Kansas City sapere La Crosse 
Erie Madison 
Harrisburg — 
n 
Springfield Narriebure Marinett 
Springfield " Harrisburg Milwaukee 
st Joseph 2 Johnstown Milwaukee 
Lewis " Johnstown Milwauker 
Louis Lancaster Milwauker 
Louis New Castle Neenah 
Leowis- Bellevitie Philadetphia “ 
Philadetphia WSAU-TV Waueae 
Philadelphia Wyoming 
Pittshurgh 2 KFBC.TV Cheyenne 


Boise 
idaho Fats 
Moridian 


Danville 
Decatur 
Harrisburg Montana 


Peoria KOOK.TYV Billings 


RADIO-ELE‘ 





TEST INSTRUMENTS FOR TV 


CHROMATIC PROBE »y.« 


Converts sweep and marker generators for color TV t. 


> se MAA Rae RS MBs Be be ed Bd be 


Fig. 1 
HE Simp on Chromatic Probe 
(Fig. 1) converts r.f. and i.f 
and signal venerators for the video 
color TY 


probe wi de 


wet p 
weep requirement of 
receiver circuits. The 


~ 


Fig. 2—Diagram of Chromatic Probe. 


signed for use with specific equipment, 
but with slight 
used with most sweep and marker gen 
erators. Details of the 


are explained at a late 


modifications it can be 


modification 
point in the 
article. 

Fig. 2 shows the circuit arrangement 
of the Chromatic Probe. It is 
mixing device, which gen 


essentially 
a nonlinear 
erates an upper and a lower 
when two different frequencies are ap 


ideband 


plied to its 
The lowe: 


input. 


ideband is a differences 


Fig. 3—Response curves: a, using de- 

modulator probe; b, using low-capaci- 

tance probe. “A” is area of low-fre- 
quency attenuation, 
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Internal layout 


of Chromatic Probe 


! ting the 
circuits of a color TY\ 
tand how the p 


requency sweep, for te 
frequency 
ceiver. To under 
typical operating 
160-me 


weep 


consider a 
which a 


operate 


condition in centet 


frequency signal from a yenera 


r 18 swept over a 5-me band, from 


157.5 to 162.5 me, and in which a 157.5 
me signal from a marke? 


mixed with the 


reneratot 
ignal. The sig 
input of the 


wept 
nals are 
Chromatic Probe. The 
the e 


applied to the 
probe modulate 
signals and generates an 
sideband. The 
band sweeps from 0 to 5 me and is the 
the color TV tech 
nician. It is the signal output u 

weep-chec k the Y 
chroma amplifier and chrominanes 
its 


ipper 
and a lower lowe! ide 
ignal that interest 


amplifier, I 


Ihe Chromatic Probe ise thr 
IN56A erystal diode 
allel 
pedance of the probe l 
100 ohm 


connected in pat 
that the output im 


approximately 


The reason ji 


, and maximum operating eff 
obtained with a low-impedance 


When 


are connected in parallel, the 


ency 1! 


modulator three crystal diods 
internal 
impedance of the equivalent generator 


with a 
ideband 


reduced to one-third, corre 


ponding increase in output 
voltage 

The question may be a ked why the 
maintained at 100 


» 000 


output impedance | 


ohms instead of perhap ohm 


which would be suitable for use with a 
ingle modulating crystal. A low imped 
ance output is used because the imped 


ance of color TV 
a large capacitive component 


receiver circuits often 
contains 
which attenuates the higher-frequency 
output from the Chromatic Probe, un 
less the 


value, such as 100 ohms 


output impedance is a_ low 

The cable of the probe is terminated 
principally by the first 120-ohm resistor, 
but also in part by the internal imped 
ance of the paralleled crystal diode 
and the output load resistor. The output 
network terminates the cable in its own 
o that 


ue h wave are 


characteristic impedance tand 


ing waves are avoided 


Vig. (hromatic I 





TEST INSTRUMENTS FOR TV 


If an ordinary demodulator probe is capacitance probe, if the scope is ap- plague the technician. T} 
ignal to the vertical plied across a low-impedance circuit quires careful consideratior 


d to provide a 
the marker generator may not 


yut circuit of the scope, the response point; but the probe is essential if 


i o! pure fundamentals above 


pinch off” at frequencie cope is applied across a medium 
ke because oO the inability high-frequency circuit point. Omission 
probe n ich weep generator may nm 
fundamental output below 


; 


delivers only harmonic out} 


ich a probe con : y to rectify of the low-capacitance 
filter frequencis w 50 ke case will cause ibstantia 


capacitance ised to quency attenuation > . 
gnal to V ical input Certain precautions are sometil Color applications 
! equency at quired in applying the (Chromatih ) There are many circuit 
tenu: ) j | ! owever, the at the input of the circuit under . receiver that require vi 


technic sus id modulated If a dc. voltage component 


carrier way y display ome a blocking capacitor must be 


what more diffi than eries with the probe output 


the convention: 0 V The drain-off of the d.c. voltage and 





difference bety wo i hown damage to both probe 


n Fig 

Output is not « i from the Modifications 
Chromatic Probe : requencie below The probe will not work 
% ke because any ’ renerators will weep and CW output are 
eventually lock vn ined near the many generating units provi 
ame frequency j at which weep and marker 
locking occurs deper ipon imount necessary to make 


of coupling between them arrangement betore 
The tw yenet! ) d with used. One practical 


the ro F . } I iv 1 Com move the connector prov 
plete low-frequency is not probe and substitute a 
obtained in a4, beca ‘ lin ation handle the output cable 

in demodulator-probe ons Com sweep and marker generat 
plete high-frequency information may occasion tanding wave n 
not be obtained in b unle the vertical trouble, but in most case 

t fy 


ol 


amplifier of the scope has : i ‘sponse to select litable genera | - ‘ 
equal at least to the V f the to minimize the lo of flatne Fig. 7-a Q synchronous detector curve. 
chroma cireuit under t ince few rhe generator frequenci« 

vice scope have a i ponse out be pure fundamental 10 irmonk 
to 4.5 me the technician will usually or beat frequencies) o j ly low 
have to make both te com end distorted output will probably 
plete information 

When the cope being doe not 
have a good a frequency response a 
the cireuit under test the result j 
distortion and attenuation of the curve 
at the high-frequency end in 6b. But if 
the cope has full frequency response, 
either test is equally useful to determine 
the hieh-frequency response 


It may not be nece ‘ » a low- 
Fig. 7-b—Curve obtained with probe 


amplification, as compare 
usual single amplifier in 
cha S1 Fig a how 
sponse of a bandpa amp 
in the output circuit of the 
amplifier For comp: 
show an actus respo! 
tained with the Chromat 
Fig. 6-a shows the idea 
the I-channel ynchron 
hows the re ponse obtains 
. probe. The fuzz is cau 


Fig. 6-a—I synchronous detector curve. plete rectification and 
the peak-to-peak high-freq 


which also attenuates the « 


Fig. 5-a—Ideal bandpass response. 


frequency response 
The frequency response 

chronou detector outl 
shown in Fig. 7-a; b show 
obtained with the probe 
amount of unrectified ar 
fuzz is due to the use ir 
different type of demod 
that uses a relatively 
filter resistance in 
It is apparent that 

a pce 8 ! Cory the video display i 


Fig. 5-b—Curve using Chromatic Probe. Fig. 6-b—Response obtained with probe. upon probe characteristi: 
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RAINBOW GENERATOR 


MODEL 150 


LUMINANCE 


CHROMA - 


a FUNCTION 


he 


r 
.* 


eel 


By WINSTON H. S17 


EW instruments and techniques selection of either CHROMA (3.58 mc) is tuned 
are required to service color or LUMINANCE (60-cycle square-wave) zontal 
television receivers. Laboratory modulation, and a POWER switch. A 300 me 
research and practical testing of ohm connector at the rear of the unit color p 

color TV in the field have proved that supplies the r.f. output signal. on @ 
color servicing need not be any more The co 
complicated than monochrome receiver Circuit analysis left to 


erving when the technician can mental The 19 


diagram of the generator ji I—1 
shown in Fig. 1. One section of a 12AT7 Red 
erves as an r.f. oscillator, with grid R 
circuit tuning from channels 2 through 


6. The remaining section is used as a 


ly isolate the trouble to a given circuit 
by using his knowledge of symptoms 
The model 150 Win-Tronix Rainbow 
Generator, shown in the photo, was de 
veloped to make possible the use of new 
and simplified methods for servicing of 


chroma oscillator and modulator. A 


. table grid-tuned circuit is used to 
color television einen minimize drift of 

The Rainbow Generator is a new kind 4., illator. The tuning of the grid circuit 
of color pattern generator. The front (C1 and L1) produces the effect of 


panel controls of the generator are a phase modulation. When it is tuned to 
CHANNEL dial for selection of channels 2 

2 through 6, a RAINBOWS dial for selec 
tion of from one to eight rainbows or 
color spectra, a FUNCTION switch for 


the 3.58-me chroma 


3.579545 me (standard chroma sub 
carrier frequency), the RAINBOWS dial 
will be set on 0 and CAL, the phase mod rhe 
ulation effect will be zero, and no colors taneo 
a ee will be produced. When the grid circuit 
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and the 


permit 


kinescope oscilloscope wave 
Thi 
of these 
make it 
phase 

Thi pattern 
of the NTSC sy 
to the 


form accurate location 
and 


the 


colors by raphic means 


> 


possible to test and align 


eontrols of the color receiver 


7 | 
consist of all color 


tem, blending from one 


other as in a rainbow, with each 


and 


these 


appearing at definit location 


The 


are 


phase principle by which 


color produced j called linear 


1 hi new 
generation 


phase aweep concept of color 


implif method 
alignment of 
The rt 

chroma 
CHROMA 
switch in the Lt 
the heater 


oscillator 


pattern 
for test 


ion 


and color televi 


receiver rio? witch 
the 


the 


oscillator j 


po 
MINANC} 


allows operate 
Placing 


pos 


when in ition 
thi 4 


connect 


ition 
voltage to the 
This kills the 


tube operate a 


chroma grid 
the 
a sinewave clipper, producing a 60-cycle 
the lumi 
rhe 


halfwave 


oscillator and make 


quare-wave modulation for 
ignal 

iat of a 
rectifier 


filter 


nance reference powet 


upply con tran 


elenium and a long 


h-¢ 


former, a 


time constant 


Linear phase sweep 


The NTS¢ 
that all the 
may be 


color t 
of the 
produced by a 
having a phase 
rherefore 

ha 


iPial 


andara provide 
TV sy 


(94D rm 


tem 
ub 


hue color 


carrier change 
to 560 


WHIT Hill 


oscillator i pha ‘ Wee] 
from 0 to all hue 
the TV receive 
In the case of the 


linear weep of 0 to 


produ ed 
on creen 
Rainbow Generator 


pha c ‘Oo occul 
during the 
the left 


edge (one 


horizontal line 


to the 


time of one 
edye of the 
method of 


weep 1} to 


from picture 


right ypenerating 


phase provide a fixed-fre 
iwtooth phase 
difficult to 
thi 


much 


quency oscillator with a 


modulator however, it l 
linear phase 


impler method which act 


produce u veep in 


manner weneratot! Lime a 
ally 


prov ile 


a perfectly linear relative phase 
A pha « 


repre 
there 


weep 


chanve of from 0 ft G0 
hift of 
acycle A! 0) 


vole 


the 


ent i om ince 


are 360° in phase 


during linear be 
the 


rainbow 


change 


cause of uniform nature of a cycle 


Cone pattern produced 


nal is made 
the time 


produces a 


when the 3.58%-me chroma siy 
luring 
rhi 

change in the phase of the 3.58-m« 
lo 


horizontal 


to slip or lose one evel 


of one horizontal line 
60 
durin 
that the 
run at a fre 
than the stand 
frequency of 
phase of 180 
the 
Since 


ignal lip or lose one eyel 


each line mean 


ubcarrier must 
quency 15.754 ke 
ard S.679546 
, 565811 me 

off the 
burst 
t wate of the color 


chroma 
lower 
me, or at a 
The 
left 
sampling 


burst 


oceut edge of picture 
the 
samples 
horizontal 


The 


during time 


bur receiver 
each 


burat 


retrace before 
can, call this 
phase-detector circuits see only a phase 
change of 360° during the horizontal 
sweep time because they do not respond 
to a frequency modulation or a fre 
quency change. If the chroma oscillator 
of the Rainbow Generator runs at twice 


during 


we phase, 


the horizontal line frequency lower than 
}.579545 two 
duced on the color kinescope 


mec, rainbows will be pro- 


and so on, 


Fig. 3 shows three rainbows 
The importance of linear phase 
to the technician the 


neer 1 realize 


weep 


service and eng! 
tnat 


are 


apparent when we 


and matrix adjustment 
This method of 
produces 
the phase re 
outputs of the 
matrix network It is 
the similarity of 
which 
all 


response 


phase 


implified testing and 


alignment simple sine-wave 


howing entire 
the 
and the 


interesting to 


curves 
ponse at demodu 
lators 
note 
linear phase sweep, permit 
viewing of 


form of a 


simu!taneous 
the 
and the conventional frequency 
which 
respons¢ 


pha ( in 
phase curve, 

veep 
and r.f 


permits viewing of i.f 


curve 


Servicing color TV 


The 


sible ‘ olor 


make 
the 


provides a use 


Rainbow Generator 
TV servicing in 
in the shop. It 
ful color pattern for making quick ove: 
all check of the 


receiver some of it 


po 
home a 
well as 
performance color 
Here are applica 
tions 

1 U 
on the color kinescope 


ing the color pattern presented 


simplifies trouble 
and location in the customer’ 


and 


diagnosi 


home aids in locating defective 
tubes in the chroma circuit by providing 

signal for “tube tapping” 
replacement methods. Tube 
for overwhelming 


all fail 


a monitor 
and tube 


are re sponsible an 


percentage of chroma-circuit 
ure 

2. The signal is useful 
checking the performance of new color 
ry they 
and being in 
the 


chroma for 


receivers when are unpacked 


when they are talled in 


purchasers’ homes 


J 


2. Dealer the ger 


check the 


color receivers 


may use 
operating conditior 
before the beg 
a scheduled color telecast 

4. The generator may be a: 
produce several rainbows (see | 
for showroom 


TV set 


demonstration 


Trouble-shooting chroma circuits 


11 patterns that 


Fig. 4 shows 
used for rapid alignment of ible 
the of a color r\ 
ceiver these wi 


chroma circuits 
Compare 
with the master phase 

The trouble 
the 


obtained 
correctly 
likely to produce 
1 are 

a. Improper adjustment of th 


adjusted 
patter 


phase control 

b. Color hold 
locked in on 3.58 

ec. Chroma circuit 

d, Weave in pattern 
the 


control and 
me 
overloaded 
indicat 
ive hum in horizontal o 
circuits 

e. Red missing or weak 
trouble in the red matrix, an 
gun of the C-R 

f. Blue 
trouble in 


tube 
weak or 
the 


mi ing 


blue matrix, 
or gun 

g. Green weak or missing 
trouble in the green matrix 
or gun 


h. An R Y 


defect or 


color patter 
dicates failure of 
demodulator 
i. Pattern 
modulator 
lator is defective 
j. Reddish-orange and light-t 
produced by I demodulator 
Q demodulator is defective 


by B 


R Y 


produc ed 


The 


alone 


This simple circuit supplies a complete bar pattern for color TV service 





rentex 9 - 40% - si 
T 


20% 
, 





Fig. 2—The complete color bar pattern. 


Fig. 3—Pattern at thrice line frequency 
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k. Purple-blue with green bars at the 


sides produced by Q demodulator alone 
This indicates a defective I demodulator 

The patterns at h, i, j and k 
produced for verification of 
or for demonstration by 
corresponding demodulator 


may be 
diagnosis 
pulling the 
tube 


Color subcarrier alignment 

The 3.58-me subcarrier circuit can be 
aligned simply with the 
ator and a scope capable of displaying 
3.58 me. Connect the 


tainbow Gener 


a usable signal at 
generator to the receiver’s antenna 
posts and set the RAINBOWS dial to CAL. 
Connect the scope to a point following 
the trap or circuit to be adjusted. Ad- 
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just the de scribed 


manufacturer 8 


vai iable element as 


in the receiver natruc- 
fioneg. 

The circuits requiring adjustment at 
3.58 me are the coils in the burst ampli 
fier, keyer and 
and phase detector, 
oscillator 


phase detector, keyer 
reference 
and 3.58 
(In some cases, the normally 
element may be fixed = or 
omitted, depending on the design of the 
receiver.) 


color 
and reactance tube 
me traps. 
variable 


Demodulator and matrix alignment 


The linear phase sweep produced by 
the model 150 generator is ideally suited 


for fast alignment of demodulator-phase 


Fig. 4—Eleven common patterns obtain 
able with the Rainbow Generator. These 
offer valuable clues in color servicing 
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control 
master 
pha ©) 
or B 
phase 
home 
and k 
screen 
adjustm 
by 

on 
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VERSATIL 
WIDE-BAN 
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The frequ }] \ range 
of this 
makes i 


in color 


CILLOSCOPE 


SED to the better types of lab- 
oratory equipment for many 
years in conjunction with my 
work, I have had unhappily to 
make do with the cheaper scopes and 
various makeshifts—a serious compro- 
mise at best—whenever the need for 
such instruments has arisen in my home 
laboratory. The rising importance of 
pulse work and color television makes 
a wide-band scope increasingly essential 
to the serious experimenter, ham and 
service technician. With the above in 
mind and with a wary eye on prices of 
equivalent equipment, I arrived at the 
alternative of either doing without the 
necessary oscilloscope or designing one 
that would outperform all but the most 
expensive and would hold its own with 
these. 
After considerable thought I decided 
on the following specifications: 
1. Tube diameter at least 5 inches. 
2. Vertical response to at least 5 me 
and usable to 8 or 10 me 
High vertical sensitivity. At least 
%-inch deflection with .01-volt in- 
put. 
Excellent low-frequency response 
and minimum phase shift 
Triggered sweep for viewing ran 
dom phenomena. 
Horizontal amplifier flat to at least 
500 ke 
Compact, simple, trouble-free cit 
cuitry. No trick circuits 
Inexpensive as compared to an 
equivalent commercial piece 
All functions controllable from the 
front panel with a minimum num 
ber and complexity of controls 
Unit construction for simplicity in 
wiring and versatility in changing 
units, for ease of servicing and any 
possible future redesign or modifi 
cation. 
An accurate, quick, easy-to-read, 
built-in peak-to-peak voltage cali- 
brator 

12. Professional appearance. 
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The scope to be described is the result built from separat i all metal 
of 11 months of experimentation and  subchassis cut from | aluminum 
rebuilding. Although nothing new o1 sheet. Upon com; ol each sub 
radically different is claimed or as assembly it was che t be physi 
sumed, the over-all passband and ex cally and for proper elect il function 
treme linearity of the finished instru- ing before installat main 
ment make it a “must” project for chassis 
every serious ham, experimenter and The circuitry of the « ed oscil 
service technician. The price of a com- loscope (Fig. 1) i mple, and 
mercial equivalent is well above $600 no wiring difficeulti arise if the 
The following is a summary of the elec unit construction followed 
trical specifications of the completed Because fundamenta reu are used 
oscilloscope: throughout, the instrume not at 

all touchy in operatior \lso tick 
VERTICAL AMPLIFIER: ing to tried and pi n Li long 
Frequency response: and trouble-free operatiot na) 
+ % db to 5 me expected 
2% db at 6.5 me 
5 db at 7 me Sync and horizontal sweep 
80% down at 11.5 me The Potter osci ; med as a 
Usable to 12 me sweep generator b t is much 

Sensitivity: 2.5-inch deflection with ore flexible and canal nchro 
0.5 volt peak-to-peak input nizing with a m rher frequency 

Square-wave response with more reliabi and , ty than 

1. No measurable tilt or overshoot the more convention: 1s tube. The 
from 20 cycles to 9 ke sweep will run recurrent triggered 

2. Rise time less than 1.25 microsec- ag desired. The G , weep 
onds up to 110 ke generator (time-bs ie oot 

Impedance: (Input) Direct, without trolled by a 6-posit Cc) range 
input cable measures 1.2 megohms in witch and a co ariable 
parallel with 38 suf riME ¢ ' cillator 

Maximum input voltage: Not to ex- can be : pulse 
ceed 600 volts peak to peak. from an o de s ected to the 

YNC AND HORIZ t on the 
HORIZONTAL AMPLIFIER: front panel. Be 
Frequency response: Flat to within the approxims 
to 1.3 me 99 150 
17, 17-60 ay 

No special tools are needed to build Synchre 
this unit, but a scope is useful for check before be 
ing the functions of the various units lator to 
as they are completed. Also, if the full The 
capabilities of the instrument are to be ection 
realized, a sweep generator and an oscil desire 
loscope must be used to adjust the while 
peaking coils and trimmer capacitor fier) 
in the horizontal and vertical attenu connes 
ators. thro 

For ease of construction and futur« tiome 
versatility the scope was designed and by 
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ASTIGMATISM CONTROL CRO BRILLIANCE recurrent sweep, the 
also available at the 
CALIBRATION VOLTAGE CRO VERT CENTERING triggering or synchonizi 


auxiliary equipment 


Vertical deflection circuit 
The vertical amplifier ci: 
stage affair with push-pull o 
CRO 1 input stage is a 6ACT7 catl 
HORIZONTAL feeding a eries-peaked ¢ 
CENTERING Ia for the push-pull 6AG7 
The vertical attenuator 
sections. The fine control 
eter between the 6AC7 


frequency-compensated st 


VERT ATTEN 


is in the input circuit 
hed marked CALIBRATE-USE at 
nput terminal is for cor 


SPARE . VERT ATTEN voltage under observation w 
mi FINE 


HOR ATTEN 


contained calibrating voltage 
HOR ATTEN >. = The accuracy of the calibrat 


FINE : { 7 VERT INPUT can be better than that obt 


TIME OSC FINE TIME 056 ; ’ hve Tesmnere 1 yee tan 

calibration. The calibrati: 
SYNC POLARITY obtained from T1, any sma 
LINE PHASE er delivering approximately 


HOR DLI SWEEP 
SYNC AND HORIZ INPUT 

Z-AXIS INPUT 

20 to 30 ma. The voltages 

Front view of the wide-band scope. Note screened vents on side of wooden cabinet. adjustable wirewound px 
Large wattages are used b 

diode prevents the voltage on the grid sisting of R1, R2, R3 and Cl, C2, C3 physical size makes minute 
of the 6AG5 from swinging much below Horizontal attenuation is controlled by easier. Take care in the ad 
130, while in the sawtooth position the a step attenuator and a potentiomete! the accuracy will be bett 
other clamp diode prevents the grid in the cathode leg of the isolation and as good as the calibr: 


voltage from swinging much below amplifier. used 


The horizontal amplifier is a 3-tube The sweep output terminals on the The power supply is f 
circuit. Half of a 1ZAU7 is a simple front panel are another important tional and self-explanatory 
cathode-follower isolation amplifier that feature of this instrument. With the lems should be encountered 
drives two 6AG7 tubes in push-pull. The sweep oscillator set for triggered o1 struction. (Continued 
other half is a diode-connected bias 


" n 2—!.0 pf 00 volt ¢ | 02, 2—0 .25 
clamp that keeps the output 6AGT7's Parts for oscilloscope (Fig. 1) 05 ve bY = “seb cole — » a — 


operating over the linear part of 


. Resistors: (Composition) |—33, |—250, !—1,200, i 
their 15 400. 16.200" 139,000, 1--68,000, '1—110,000 = ae torake — 
curves 000, 1—470,000, 1—820,000, 1—900,000 ohms: 9 996° voits a 


, 1.2, 11.5, 5—3.9, I—8 oh tt 
The horizontal attenuator and syne 7 is, 130, §—47 age 126 4 150 trolytic) 3—20 yf, 450 volts; 2—i0 


(Ceramic trimmers) 6 


oI ! ' 
selector switching arrangement is ex _ 11,000, 4—10,000, 1—12,000, i—i6,000, | Ay ts 50 uf, 150 volts; | 


4 he 2—47,000, _|—-56,000, 3-—100,000 Switches (Rotary): |—s.p.st 2—2 
| 


cuits, § positions; i—!I gang, | circuit 
adjustable stop; |—4 gangs, 8 circuits 


actly what the name implies. In posi 330,000, |—390,000, 2—470,000 ohms, 3—1.5, 33.3 
tions 100, 10 and 1 the horizontal input megohms, | watt; |—470, |—560, |—1,000, |—!,200 

is attenuated (and also frequency 4—2,200, 35,600, I—6,800, 115,000 168,000, adjustable stop; I—3 gangs, 3 circuits 

1—100,000 ohms, 2 watts. (Wirewound) 2—7,500 adjustable stop. (Toggle) |—s.p.s.! 
compensated) by 100, 10 and 1 In the ohms, 5 watts, noninductive, |—50 ohms, adjustable, y . P gaie! P 
: Seckets: 6—octal; 4—miniature, 7 ¢ 2 
. . y 17,500, 120,000 ohms, 10 watts: |—500, |—8,000 

internal position the synchronizing ; : ture, 9 pins; |—medium-shell 12-pin dihepta 
’ : ohms, adjustable, 50 watts. (Potentiometers) |—500 Tubes: 2—I!2AU7. 2—6AL5 1—4A U6 4 
pulse or voltage is obtained from the 14,000, |--5,000. i—i00,000, I—200,000, |—300,000 2—6AC?. |—6AGS 1—SCPI-A 
firat section of the vertical amplifier. In ohms, 2-1 megohm; 2—dual 2.5 megohms, |—dual Transformers: |—power transformer, 225 
100,000 ohms and | megohm, composition: 15,000 +. @ 20-30 ma; i—filament transformer 
the LINE position a 60-cy« le voltage 1s ohms, 25 watts (Ohmite type H or equivalent) @ 00 ma or more 
selected and its phase controlled by the Capacitors: (Mica) |—56, |—68, 2-150, | Miscellaneous: Automobile ignition wire, 00-volt 
: . L390 payf; 1.0012, 1—.0015. 2—.0027, |—.0075 test rubber 4 wi heak ‘ A 
built-in phase-shifting network con 500 volts. (Paper) 1—.05, 70.1. 4-0.25 est rubber-covered wire, hookup wire, assorted tie 
' ‘ posts, terminal strips, Micarta of fiberboard for 
terminal boards, terminals or smal! brass screws and 
bolts for terminal boards; !|—chass Pu l3u3 
inches, |—chassis 17”6%3 inches, aluminum for 

panel and subchassis, knobs, shield for 5CP 


Parts for power supply (Fig. 2) 


Resistors: |!—270, i—i,500, i—4,700, |—5,300 
33,000, |—47,000, |—68,000, 2—470,000 ohms | watt 
1—850, !—2,200, 1—33,000 ohms. 2 watts i—5.000 
ohms, 5 watts; !—i,500, I|—2,000 ohms 0 watts 
Capacitors: (Electrolytic) 2—40, |—10 uf, 450 volts 
2—10 pf, 350 volts; 1—10, 2—i5 pf, 250 volts. (O 
filled paper) 2—0.2 yf 

Miscellaneous: |—power transformer, 750 volts 

@ 250 ma, 6.3 volts @ 6 amps, 5 volts @ 3 
(Stancor P-BI71 of equivalent) i—high-v 
transformer, |,300-!.500 volts @ 5 ma, 63 

| amp, 2.5 volts @ 2 amps, |—filter choke 

275 ma; |—5U4-G, i—¢AL5, |—2X2-A 

VRISO; 2—octal sockets; i—4-prong h 

socket for 2X2-A, |—7-pin miniature socket 

lamp with jeweled assembly 





a @ 


* 


i 





Peaking-coil data 


L1—25 turns No. 32 enameled w 
on CTC L153 form 
42 and L3—38 turns No. % ename 
wound on XR-50 form 
L4 and L5—46 turns No. 1% ename 
wound on XR-50 form 
ve P . Lé and L7—67 turns No. % ename 
Fig. 2—Diagram of the power supplies. wound on XR-SO form 
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» GALS 
BIAS 
BRECT 








Under-chassis view of the scope. Note the short leaas, 
cabling and generous use of tie points. Vhoto at right 
shows layout of chassis and positions of major parts, 


The schematic is broken by section units are bolted together the various inche Direct, rigid lead 
line into individual unit By building rectangular cutouts are laid out and Be generous in using tic 
and following the unit construction sawed out to size so that they will a terminal Thi make 
method, the wiring and interconnecting commodate the variou subassemblies wiring, le underchassi 
cabling is much easier to see at a glance when they are complete. One word of more rigid construction. Wher 
Also, any trouble shooting can be done’ caution at this point! First build up lator is finished, checl 
before final installation. The instrument eid check the complete power-supply with a scope 
is actually made up of two main chassis chassis and see that it ircuits areé Next, build the horizonta 


r 


that are bolted together at the com functioning correctly. By doing this, the on a 4x 7 inch chassis u 
& ) 


pletion of the wiring sequences. The two proper operating voltages may be easily direct leads. When complete: 
power supplies, the high-voltage and obtained for checking the various sub ating correctly, it can be 
low-voltawe and bia upplies, are built assemblies as they are completed until the rest of the suba 


on a 17 x 6 x 3-inch aluminum chassis The vertical amplifier is built as com completed. 
The high-voltage transformer (Fig. 2) pactly as is feasible, as are all of the The horizontal and vert 
was obtained on the surplus market subassemblies. This gives more room ator switching assemblic 
but any commercial equivalent will do on the main chassis for interconnecting coarse frequency control 
as well wiring, ease of servicing and any future of the components are y 
It might do well to mention parts changes or alterations. The vertical onto the switches then 
ubstitutions at this point. Parts substi amplifier is built on a 1/16-inch alumi method of constructior 
tutions are permissible, the only critical num sheet measuring 5% x 9% inches clearly in the top-view phot 
components being in the vertical ampli The layout can be clearly seen from the nothing complicated in this phe 
fier and the frequency-determining ca photographs (the left side of the top work and no trouble will be 
pacitors in the sweep frequency sections view photo and right side of the under even by an inexperienced | 
Of course, voltage and current ratings chassis view) and should be followed The next step in construct 
must be observed and adhered to and as accurately as possible so as to ap ing the terminal boards a1 
adequate insulation insured as the high proximate closely the distributed capac- for holding the focus, cent 
potentials used for the second anode of itances of the parts and wiring. This sity and astigmatism contre 
the cathode-ray tube are extremely is Of paramount importance if the pas boards, made from either | 
DANGEROUS. band of the original unit is to be ob fiberboard, also hold the } 
The main chassi aluminum and tained with the information and in bleeder and voltage-divider net 
measures 17 x 13 x 3 inches. Three 1 structions given. Any radical departure used %-inch thick Micarta b 
inch or larger holes are punched in each from the layout of parts and lead dress of these are 3 x 6 inche 
chassis in such a manner that they will will very likely cause undue trouble in inches and one is 3 inche 
line up when the two are bolted to obtaining a flat response at 6 or 7 me smallest holds the high-v 
gether. These holes are provided for the After completion of the wiring short out ance-divider network rt 


purpose of assuring adequate insulation the peaking coils temporarily and check boards are mounted on the 


for the high-voltage, 117-volt a.c. and the unit for proper functioning with 2%-inch brass spacer 
the filament wiring, which must pass The sweep circuit should be built liance, focus, horizontal ar 


from one unit to the other. Before the next. The small subchassi s 4x 6 centering and astigmatisn 
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AHeathhit 
ELECTRONIC 


SWITCH 
KIT 


The basic function of the Heathkit 
Electronic Switch Kit is to permit 
simultaneous oscilloscope observa 
tion of two separate traces which 
can be either separated or super 
imposed for individual study his 
is accomplished through the use of 
two individually controlled inputs 
working through amplifier, multi 
vibrator, and blocking stages. The 
output of the Electronic Switch is 
connected directly to the vertical 
input of the Oscilloscope. A typical example of useful- 
ness would be simultaneous observation of a signal or 
waveform as it appears at both the input and output 
stages of an amplifier 


APPLICATIONS 


An Electronic Switch has many applications to increase 


6, Ob 
iT. 
“Dp 


the over-all operating ver satility of your om illoscope 

It can be used to check amplifier distortion —audio 

crossover networks —phase inverter circuits-—-to measure phase shift special 
waveform study, etc. The instrument can also be conveniently used as a square 
wave generator over the range of switching frequencies, often providing the 
necessary wave form response information without incurring the expense of 
in additional instrument. Ownership of this instrument will reveal many entirely 
new fields of oscilloscope application and will quickly justify the modest cost of 
the Electronic Switch Kit 

2 A ES EE RS A A A A A AT VTS emer om 


Aeathhit | Lon eee iciey 
VOLTAGE CALIBRATORI PROBE KIT 


No. 342 


KIT | +350 


Shpg. Wt tt 
MODEL ve-2 


An oscilloscope accessory, the 
50 Capacity Probe permita obw« 
$ complex TV waveform withor 
tortion. An adjustable tris 
vides proper matching to a 
Shpg. Wt. 4 tbe. ! tional scope input 
high frequency 
broad bandwidth « 
Another useful oscillos ope ition ratio can be v 
accessory particularly in circuit develop dividual requirement 
ment work and in TV and radio service 
work. The Voltage Calibrator provides a 
convenient method for making peak-to-peak 


a A GUere ce Gee 
Aeathhit 
ay PE DEMODULATOR 


ROBE KIT 


No. 337-C 


<_< $350 
o. * 


| = 
FEATURES | Shpg. Wt. 1 Ib 


voltage measurements with an oscilloscope 
by establishing relationship on a compari 
son basis between the amplitude of an un 
known wave shape and a known output of 
the voltage calibrator. Peak-to-peak voltage 
values are read directly from a calibrated 
panel scale without recourse to involved 
calculation 


lo off-set line voltage supply irregularities, 
the instrument feature 1 voltage regulator Extend the usefulness of you 


tubs A convenient ignal’’ position on the loseope by observing modu 


panel ewitch by-passes the « ilibrator com envelopes of RF or II 


found in TV and radio re« 
Che Heathkit Demodulator 
a be helpful in alignment wo 
" —~ analyzer and a signal 
tracer. Easy construction with the 


pletely and the signal is applied through the 
oscilloscope vertical input, thereby eliminat 
ing the necessity for constantly transferring 
test leads 

new modern printed circuit board 
RANGES Voltage limits are 30 volta RMS 
With the Heathkit ‘ und 500 volte DD 
age Calibrator it is pos 
sible to measure all types 
of complex waveforms 


within a voltage range of 
O1 to 100 volts peak-to 
peak. Build this instru 4 oO an Pp @ | n y 
ment in a few hours and 


enjoy the added benefits BRENTON HARBOR 20 


offered only through com- 


bination use of test equip- A 
—~y MICHIGAN 


TEST INSTRUMENTS FOR TV 


tentiomete}! are on the 
hoards with an eye toward ea 
ing and panel symmetr r} 
the components are mounted 
controls, I 

terminal \ 1 


mounting 


ws and nuts ¢ 
‘ Again tl 
workmansh! 
emphas zed, as the ir 
to be very good dus 
present or an aroun'e 
boards and the voltage 
At this point it at 
all of the individual 
checked and functioning 
extra work of hooking 
vidual assemb] to the 
and checking it may seen 
however, the time spent ir 
removing any faults whicl 
ent will save a great am« 
and unnecessary work in tra 
the faulty section afte) he 
scope l a sembled A] 
allows the builder to 
with the functioning of 
circuitry and thus enabk 
understand and use the fin 
The >} x 6-inech termina 
seen in the left side of tl 
photo is for direct connect 
flection plate The deflecti 
are brought to connect 
row and the peaking coi 
sponding connector In the 
In normal use wire jumpe1 
in the photo, connect the 
their respective deflectior 
jumpers are removed fe 
nectior to the plate Tr} 
board ji ecured to the cha 
brass brackets or angi 
The SYNC POLARITY 
now be made up. Thi 
iffers from the convent 
its midpoint is grounded 
cial equivalent could be 
was made from a Mallory 
wound potentiometer. After 
the back, the center wa ( 
ohmmeter, and a drop o1 
was flowed in, making cont 
center of the resistance w 
metal case. This automatic 
the resistance to the ca 
is grounded when the 
stalled on the metal front 
The front panel is made 
or “%-inch aluminum ot! 
measuring 14 x 19 inche 
ing holes were laid out a! 
to ize. The large circular 
the 5CP1-A scope tube wa 
dividers and cut out witl 
wood-cutting blade in a jig 
When the panel was dri 
it was sanded with mediun 
and then four coats of 
were sprayed on. This metho 
ing gave a deep luxurious br 
effect, which has held up 
despite hard wear. 
The high-voltage, centering 
components and subassembli« 
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jevision set 
with ¢ 
sensitiv’ 


olor te 
First a ope 


NEW Weath&ecl 


5” PUSH-PULL cea nc 


LLOSCOPE KIT am 


FOR COLOR TV 


BRAND NEW DESIGN: ! hy A k t 0 Oseilloseope would be somet! 


ecial @ price, but f t Completely re-designed 


band amplifier brillant overall performance 
ency res me. Even more astounding 

“ ‘ IV syne burst freq ser 
ease rit at pes for color r 1 characteristics 
PRINTED CIRCUITS: Iw r 1 cure rd this fine instrument t 
stable ‘ ent performance ‘ | y pre-engineering of boards, and the 
se guarantees completed unit that I ume uc cs as lab deve 

model. Printed uits simplily nstru ' ‘ hat 

NEW SWEEP CIRCUIT: Sweep circuit operaty h exceptionally good linearity from 20 eps t ion anatronie position 


th price range. An entirely new circuit intro- taneous, definite post 


over 500,000 eps 5 - 
Heathkit tioning without bounce 


duced for the first time in any 
or overshoot 


FEATURES: (ther outstanding characteristic fa 
oscilloscope are: Built-in 1V peak-to-peak reference 
plastic CRT face-plate; 5° 5UP1 CRT; push-pull t 
tion amplifiers; hor. trace width expandable to 3 t 
tube to allow inspection of any small port {tl 
tivity, .025 volta 5 ch; wiring harness pre 
ve construction time and insure prot 
Incorporates efficient retrace bla 
ted step attenuator at the vertical input, | 
le. No foldover on vertical over-load. Perform 
much more expensive laboratory model 
Uses S5UP1, 6AB4, 6807, 12BH7, 6CH6, 124 
throughout so that outstanding performance 
molded condensers are used in all coupling 


Clean, open, under 
roduces professional appearance in keey 


chassis construction } 
and wiring Possible ¥ 


only through use of 
pre-cabled wiring har- ——  ——c eo — oe ee ee 


prsgiee streuse NEW par 
, NEW | Heathkit 
Aeathhit | 5” PRINTED CIRCUIT 
3” PRINTED CIRCUIT | OSCILLCSCOPE KIT 
OSCILLOSCOPE KIT | MODEL OM-1 


914” | $395 "wea 
2) 
MODEL OL-1 * 
5 Shpg. Wt | VERSATILE INSTRUMENT; | 
$2 ‘ * 15 Ibs. new Model OM-1 general pury 


Oscilloscope representa an outstar 


ing dollar value in reliable test YT 
ment. Full 5 ineh CRT. Pr 
usy-to-bulld printed cireult board euit boards for ease of 


3GP1 CR TUBE = with high insulation factor 


constant circuit characteristics 


light- New Heathkit instrument styling rugged component mounting 
work charcoal gray panel with high reada- 
bility white lettering 


New compact itility Beope | 
weight— portable for service servicemen, students, experimer 
Deflection plate termifals—ideal for | pense GF SiNpune Gat wit 
ham transmitter modulation monitor- New Heath twin triode sweep gener 7 db from 10 eps to 500 k wee 
ing 15-100,000 eycle sweep eps. Also features new Heathkit 
| high definition white letter f 
" ' , \ ' 


t conditions 


Oscilloscope is designe 


EXCEPTIONAL VALUE; |! 


r portable appleati persons performing 


DESIGN FEATURES: \! 
‘ light 


r the price 


“wr ed for ¢ half" 
FICATIONS: ) 
‘ wit! 

b from 5 epa t 


{15 mmfd shu 


al vera E AT H company 


external ayne, 0) cycle 


nake this instrument an BENTON HARBOR 20, 


MICHIGAN 





Aeathhit 
MULTIMETER 


The new Heathkit Multimeter ia a 
must complete the inatrument 
lineuy ) ny well equipped service 
shop. Here ia an instrument packed 
with every desirable service pew mws 
many of whic o yund in other 
Multimeters measuroment 
ranges you need or High sensi 
tivity 20,000 ohms volt 1) OOO 


ohms per volt AC 


hk ADVANTAGES 

Complete portability through freedom 

from Af line power operation provides service 
ranges of direct current measurements from 150 MODEL MM.1 


microamps up to 15 amperes — can be safely operated 


in RF fields without impairing accuracy of measure - 
1. : ‘ , S 50 
w® RANGES 2 


Full seale AC’ and DC voltage ranges are 0.1 0, 150, 500 
1500 and 5.000 yite. Direct current ranges are 1 0 microamps 
I 150 and 500 milliamperes and 1 amperes. Kesistances are 


} ranges and db range 


measured from 2 ohm 
from lO to 65 db 


& CONSTRUCTION 

The Heathkit MN eature i unique resistor ring switch 

mounting assembly cedure. With this method of assembly 

the precision resistor wired to the rings and range awitch before actual n 


switch to the instrument panel. This procedure affords the advantage of simpler 
yet complete accenmbility 


0 megohmea in 


f precimon remators in event replacement is ever re 
meter batteries were selected for convenience of replacement and only standard 
iVailable types are wl Batteries consiat of 1 type C flashlight cell and 4 Per 
batteries and necessary teat leads are furnished with the kit 


Aeathhet 


AWeathhit RESISTANCE 
HANDITESTER KIT! 


SUBSTITUTION BOX KIT 


I MODEL R5S-1 
46 standard HTMA | watt 50 
$5>' 


MODEL M-1 


your fingertips in the Model 
P ’ 
shpg. Wt. 3 ibs 4 KS-1 Hesistance Substitu 


resistor values between 15 
ohme and 10 megohme with 


an accuracy of 10 are at 


tion Box kit 


and attractive accessory 


his sturdy 


The Heathkit 
Model M-1 Handi 
fulfills 


ma jor requirements for 


will easily prove ite worth 
many times over as a time 
tester readily 
saving device. Order several 


today Shpg. Wt 
2 Ibs 


AWeathhit CONDENSER 
SUBSTITUTION BOX KIT 


MODEL 
18 standard RTMA CS-1 


a compact, portable volt-ohm milliam 
meter. The amall size of the amooth gleam 

ing molded bakelite case permits the in | 
atrument to be tucked into your coat 
pocket, toolbox or glove compartment of 
your car Always ‘ Handiteater for | 
those simple repair jol 


RANGES 


Despite ite compact « the Handitester 
in packed with every desirable feature re 
quired in an instrument of this type. At values are available 
or DC voltage ranges, full scale, 10, 30 from .0001 mfd to .22 
100, 1,000 and 5,000 volte convenient mfd An 18 position 
ohmmeter ranges 0 5.000 ohma and 0 

100.000 ohme DC milliammeter ranges switch set in the panel 


0 10 milliamperes and 0 100 milliamperes | of an attractive bake 


lite case allows quick changes 
CONSTRUCTION 


The inetrument uses 100 microam pere 


without touching the test 


meter movement whict shunted with 
te iform | milli 

in both At “ul DC ranges 
Chis design allowe the , it 1 set of 


leads. Invest a few minutes 50 
of your time now and save $5 
neers, _ hours of work later on ‘ ° 
Shpg. Wt 
2 os 


ampere load 


I precision divider rem 

on both AC and DC and pro 
vides a aumplicity of awitch 
ing. A emall hearing aid type 
ohme ad just control provides 
the necemmeary ere 
function on the vhurr 
range. The AC rectifier circ 
uses a high quality Uradiley 


ATH company 
HARBOR 20 
CHIGAN 


rectifier and a dual half wave 

RR AJ A 
hookup. Necessary test leads ,-ENTON 
and battery are included in 


» price of this popular kit 


aie 


90 


TEST INSTRUMENTS FOR TY 


bolted to the panel witt 
head 6-32 screws. The 
tiometers and switcl 
next bolted in place on 
then the panel is fastened 
chassis using the control 
and nuts to hold it in pla 
ode-ray tube shield is nex 
bolted in place 

The interconnecting 
is then made up and 
the centering, focu 
other circuits. Use only | 
of adequate insulation valu 
nition cable for the higt 
and 600-volt-test, rubber 
for all the rest of the 
wiring and cabling. Tr 
nece ary, but as everytl 
and cabled together tt 
vent trouble later on w 
tion drie out from heat ar 
the interconnecting harne 
and all i 
controls for the brightn« 


tering and astigmatisn 


in place, « heck 


ig. However, be sure 
pot remain too long ir 
creen because it will bu 
it. When it is 
the unit 
and wire in 


certain that 
operating nor! 
harness¢ 
the remaining uba 
power supplic If eact 
previously checked and 
little or no trouble 
tered during tl pha 
When all of the inter 
has been completed 
any errors in wiring 
tne com © all of its i 
checked Watch for an 
component 

The individual na 
plate hould next be 
plate in the photos wer 
heets of La 
gave a professional appea 


graving or 


l een only on the n 
custom-built equipment. H 
eral alternate methods ar 
the reader who may not | 
an engraver. There are 
decals on the market wl 
correctly and with care 
commendable appearance 
plates may simply be 


and drawn on plain white B 


Calibration and adjustment 
First we shall take up tl 

of the amplifiers. As mer 

to obtain maximum band 

generator and an oscil! 

essary. A radio technicia 

erator is satisfactory 

scope will do s0 long a 

cycles. Take off from a 

the shorting connectior 

tacked in for the initial 
Connect the scope to tl 

vertical amplifier stag: 

and the 

Input of the amplifier 

stepped 


weep generator 
attenuator a 
pe aking-coil slugs caref 


sired waveform. Typica 
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New Weathhet 


VACUUM TUBE 


VOLTMETER KIT 


CiRCUFER Ges N 


ad 
Ls 
model 


Another outetanding example of continuing Heath Company pioneering and leadership in the kit instru 
ment field. A new printed circuit VTVM. New peak-to-peak circuit—new styling and new panel design 
A prewired, prefabricated printed ercuit board eliminates chaasis wir ng. ¢ its assembly time in half 
assures duplication of Engineering pilot model specifications, and virtually eliminates possibility of con 
struction error 


CIRCUIT: 

A 6AL5 tube operated as a full wave A‘ put rectifier permits seven peak-to-peak voltage ranges with 

upper limita of 4000 volts P—P. Just the ticket for you TV servicemen. Voltage divider in the 6ALS5 input 
circuit limits applied AC input to a safe level. This circuitry and the isolatic { 
the meter in the cathode of the 12AU7 bridge circuit affords a high degree of 
protection to the sensitive 200 microampere meter 


RANGES: 

Full wave rectifier Seven voltage ranges. 1.5, 5, 15, 50, 150, 500 
- ve Input clreult, and 1,400 volts DC and AC RMS. Peak-t 

e Aa K-TO-pe 
and RMS volts with peak ranges 4, 14, 40, 140, 400, 1400, 4000 i aw 
upper limit of 4000 Ohmmeter ranges X1, X10, X100, X1000 y ort MODEL V-7 
P—P and 1500 volts X1IOK, X1O0K, X1 meg. Additional f ‘ 

RMS. Voltage di are a db scale, a center scale zero position, and 
vider input cireult 1 polarity reversal switch 


IMPORTANT FEATURES: 
High impedance 11 megohm input—transformer operated 
precision resistors, 6ALS5 and 12AU7 tube—selenium power reet 
fier— individual AC and DC calibrations —amox 

The first kit instru zero adjust control actior new panel sty ng Bn ( 

ment to offer a la placement of pilot light—new positive contact battery mounting 


bor-saving, error 
free printed circutt The new V-7 also seta the pace as a kit instrumer 


board. Your instru- 5 Smart, good-looking charcoal gray panel and soft feather gray 

ment an exact wir cabinet. High readability panel with sharply contrasting white 

ing replica of Engi 

neering develop- calibrations. The pleasing, eye catching, modern styling is 

ment model harmonious balance with the outstanding circuit design improv 
ments. Easily the best buy in kit instruments 


AWeathhit AC VACUUM TUBE AWeathkil 30,000 VOLTS DC 


features 


new knobe—test leads included 
tatyle leader 


V LTM E T E R Measure up to 30,000 volta Dt with the 
Heathkit VT'VM and the 336 high v« 
K | T Probe. Precision resistor provides mult 
cation factor of 100. Can be used wit! 
any 11 megohm input VI'VM. Housed 


M Oo D E L AV.- 2 in a Polystyrene two color aleek pl 


probe body for safety of operation 


AWeathhil PEAK-TO-PEAK 
$9950 -. PROBE KIT 


Peak-to 
BO volts 
than 600 


directly 


No. 338-C previo 


3, 1, 4, 10, 30, 100, and 300 volta. Fre wany ‘\ 
quency responsé is substantially flat from | $5>°S 50 put res 


Extreme sensitivity has been em phasized 
in the design of the Heathkit AC VTVM 
Ten full scale RMS ranges are .01, .03, .1 


10 cycles per second to 50 KC with input feature 
impedance of 1 megohm at 1 K¢ Will board fe 


range 


Shpg. Wt 2 Ibs 
accurately measure as low as 1 millivolt 
at high impe dance. Total db range is 
db to +52 db. An excellent kit for measur 

ing the output of phono cartridges and the gain of amplifier stages. Use it also 


Heathkit RF PROBE KIT 


lhe Heathkit KF Probe w pe 
the measurement of KF t 
to 250 MC with an ac 

10%. The limits are 30 
AC and a DC level of 500 vo 
Designed for any 11 mego 
SS SS OS ee es a ee ee cee input VT'VM. Modern sty 
Polystyrene aluminum 
ing Polystyrene inaul 
and printed circuit board 


| 
y 


to check power supply ripple, as a sehsitive null detector, and for compiling 
frequency response data. Features one knob operation, 200 microampere 


Simpson meter and precision resistors 


AUDIO WATTMETER KIT 


Read audio power output directly without using external 

load resistors with the new Heathkit Audio Wattmeter 

Built-in non-inductive load resistors provide impedances 

of 4, 8, 16, and 600 ohms. Flat response from 10 CPS to MODEL AW-1 

250 KC. Full scale power ranges are 0-5 MW, 0-50 MW, of ©) m Pp te | n y 
0-500 MW, 0-5 W and 0-50 W. Model AW-1 will operate $9950 

continuously at 25 watts and has a duty cycle of 3 minutes 

at 5O watts. Total db range in five positions is 0 db to ° B E N TO N H A R BOR 20, 


+48 db, using the standard 1 milliwatt 600 ohme Shpg. Wt. 6 Ibs M j Cc H j re A N 





| TEST INSTRUMENTS FOR TY 
we athkit 6-12 VOLT terns are shown in Fig. 3. PB 


keep the generator outpy 


aal* ee 
BA | ] b R Y : ore’ . amplifier ia not overloaded. If the 
_* *w . . ‘ 
, "Yi ,18 forms in Fig. 3 are not close a 
7 he, Dl 
Ney a ate . rat 
“nie ”Y diy, *bty, mated, you will have to e! 


. . or decrease the number o 
E L | M | NATO R > j 4 ar coils to compensate for 
A ’ stray and _ distributed 
K IT ) Tee Make adjustments 
. 1 


by e 


Here ia the new 12 volt Heathkit 
Kattery Eliminator so necessary for 
modern up-to-date operation of your 
Service Shop. Furnishes either 6 or 
12 volt output which can be selected 
at the flick of a panel ewitch. Use the 
KE.-4 to service all of the new 12 volt 
ear radios in addition to the conven 
tional 6 volt models 


RANGES: 


This new Battery Eliminator pro 








vides two continuoualy variable output voltage 


ranges. 0-6 volta DC. at 10 amperes continu , “ 
ously of 15 amperes maximum intermittent ° 50 
and 0 12 volte D.C. at 5 amperes continuously or 7.5 amperes max $ 
imum intermittent. The output voltage is clean and well filtered 
* 


as the circuit uses two 10,000 mfd condensers 

he continuously variable voltage output feature ia of definite 
aid in determining the starting point of vibrators, the voltage oper 
sting range of oacillator circuits, et« 
OTHER USES 
The controllable low voltage DC supply has many other applications 
besides primary use in car radio service work. Can be nicely used as a battery charger, or low 
voltage DC supply for electric trains. Has applications in high gain audio work requiring 
clean DC filament supply. Can be used for low power electro-plating or as a power supply 
for battery powered intercommunication systema 


VIBRATOR TESTER IMPEDANCE BRIDGE 3 . 
KIT) | KIT I | ct ike vertical ampliser measured a 
| : the deflection plates of the ©-R tube 


sponses at the vertical plates of the 

5CP1-A. Response at plate of compen 

sated 6AC7 is shown at ¢. Square waves 

at d, like the trace at b, show low-fre 

w quency response at vertical plates of 

MODEL 18-2 C-R tube. Patterns traced from RCA 


$59°° Shpg. Wt , scope. 
. 12 Ibs aed 


When the parts layout 


ore can be checked instantly on 
the Good Had type meter seale. Operation \ The new Heathkit Impedance Bridge a. from the original t ma 


MODEL VT-1 | % Sweep trace b shows low-frequency re 


$145° 
a 
Shpg. Wt. 6 Ibs 


This time-saving 

device will quickly 

pay for itaelf in your auto 
@idio service shop. 6 volt vibrat 


requires only a variable DC voltage from 4 to 
6 volte at 4 amperes. Model KE-4 Battery 


Eliminator is recommended for this applica 


features built-in adjustable phase shift ; 

oscillator and amplifier, This instru to change the values of tl 
. us ments fou s 

mes ment actually represen four inatru ors in the plate circuit 
Five teat sockets provide for the testing of 

hundreda of interrupter and self-rectifier types 

Proper starting voltage ia determined easily 

and aceourately. Over-all quality m then un 

mistakenly indicated on the panel mounted 


ments in one compact unit. The Wheat Z : . : 
stone bridge for resistance measure . in the vertical ampiiner 
ments, the Capacity Comparisor 4 lead dres for the desired 
bridge for capacity measurements 
Maxwell bridge for low Q, and Hay member that stage 
creo bridge for high Q measurements resistance value ar 
DESIGN ¥: This method is u 
ee ce x f horizontal ampl 
Panel provisions for external generator i 
use. A new two section CHL, dial, pro p hould be anti Ine 
Meathhit VARIABLE VOLTAGE vides ten separate “units Ten sep e. , 
: the 500-ke respor 
iS LA 1ON TRANSFOR ER K arate unite ewitch settings and 
0 T M IT fractions of unite are read on a * tain at thi point 
Vv bi , continuously variable calibrated 
arable output voltage tx control. A special minimum capa Att dj 
‘ ' enuator a tment 
tween 9 and 150 volte Af city shielded and balanced imped jus $ 


Rated at 100 volt ben peres G | ance matching transformer be Hs! The preferred metho 
o 


amperes intermittently lhe circuit is automatically switched : the vertical and horizonta 
to provide correct load operation : tenuators is to iniect a 

of the generator circuit. The in j r 
atrument uses ‘“°>) precision re 
siators and condensers in all meas ps tical input, using the sl 


urements circuits 


continuously and 200 volt tween the generator and bridge 
principle function of the Heath 

kit Isolation Transformer ia to 
imolate the circuit being teated approximately 1? or 1 
from line interference being 
caused by motors, applhances 
ete. It works backward too by 
inolating auch de é to the first compensat 
vices from theline 

Many other uses . adjust the trimmer fo! 
especially with MODEL IT-1 ‘ : a at 
AC- DC type cir square Wave as Viewed 


cuits, Do not con 50 the scope tube. When the 
lay —. $16 ° AT 4 C oO mr Pp a n y ‘ made as flat as possible 


Seas tay 7 7 tenuator to successive po 
ee eel ee 10 Ibs BENTON HARBOR 20 peat the procedure 
line voltage boosters The low-frequency re 


MICHIGAN . ; 
amplifier can now be fur 


| by inserting a 20- or 3% 


rect leads pos ible. Set 





+} 
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New Meathbect 
V ALIGNME 


GENERATO 
KIT 


Here is the most radically improved Sweep Generator in the 
history of the TV service industry. The basic design follows 
latest high frequency techniques which result in a combination 
of performance features not found in any other sweep generator 
SWEEP 
Sweep action is obtained electronically through the use of a newly 
developed controllable inductor, thereby eliminating all moving parts 
with their resultant hum, vibration, fatigue, et« 
Frequency coverage entirely on fundamentals, is ai 
continuous from 4 MC to 220 MC at an output level =} 
well over a measurable .1 volt ¥M 
MARKER: 
The same instrument incorporates a triple marker 
system with a crystal controlled reference. A variabk 
marker provides accurate coverage trom 19 to 60 
MC on fundamentals, and 57 to 180 MC on cali 
brated harmonics. A separate fixed crystal controlled 
4.5 MC marker can be used for checking IF, band 
pass, calibration, reference, etc. Provisions are also 
made for external marker use. A 4.5 MC crystal is 
supplied with the kit 
POWER SUPPLY 
The transformer operated Power Supply features v 
oscillator operation. Three sets of shielded cables are { 
range is completely and smoothly controllable from 
MC, depending upon base frequency 
Here is a TV Sweep Generator that truly no service 
out for rapid, accurate, TV alignment work 


SIGNAL ——" oti ste 
KIT 


MODEL $G-8 The new Heathkit Laboratory type 


Signal Generator definitely estab 

lishes a new performance standard 

for a kit instrument. An outstand 

ing feature involves the use of a 

panel mounted 200 microampere 

meter caiibrated both in microvolts MODEL LG-1 
and percent modulation, theret 


providing a definite reference le I S$ 50 
for using the Signal Generator in ° 
‘ SI " 


$ 50 Shpg. Wt. 
8 Ibs. 


The new Heathkit service type Signal Gen 
erator, Model SG-8 incorporates many de 
sign features not usually found in this 
instrument price range ‘requency cover 


age is from 160 KC to 110 MC in five ranges, all on fundamentals, with | 


design work, gain measuremen 
selectivity, frequency re 
checks 


DESIGN 


Additional design feature are 
for oscillator and buffer 


por pg. Wi 6 
useful calibrated harmonics up to 220 Mé Che RF output level is well in 
excess of 100,000 microvolta throughout the frequency range. The oacillator 
circuit consiste of a twin triode tube, one-half used as a Colpitts oacillator 
and the other half as a cathode follower output 
tween the oscillator and external load, there 
quency shift usually caused by external 


tage 

shielding. Fibre panel contro 
ing circuits, thorough AC | 

the attenuator network 


which acts as a buffer be 
by eliminating oscillator fre 
sding 
All coils are factory wound and adjusted, thereby completely eliminat 
ing the need for individual calibration and the use of additional calibrating 
equipment. The stable, low impedance output, features step and variable 
attenuation for complete control of KF ley« \ separate 6( 
as a 400 cycle sine wave oacill stor vounted switching system mentals in five separate range 
permits choice of either external or intert modulation provisions for metered exter 
ee put impedance torminotion 
mower supply 
Investigate the many dollar 
NEW the LG-1 before investing in 
o 


Service work 


selenium rectifier, et 
RANGES 


4 triode acta Frequency coverage from 


earner frequencies 
stor provides low freque 
y tests. The instrume 
‘ miication of horizont 
ci emg ap bet gente pa BENTON HARBOR 20, 
Iperation w simple and merely 
ection to the TV receiver antenna 


ranatormer operated for salety MICH IGAN 


JANUARY, 1955 





Aeathhet ven cra le 


VISUAL-AURAL meine 


SIGNAL-TRACER 
KIT 


The new Heathkit Visual-Aural Signal Tracer features 

a special high gain KF input channel used in eonjune- 

tion with a newly designed wide frequency range de- 

modulator probe. High KF sensitivity permits 

tracing from the receiver antenna input. Separy 

gain channel and probe available for audio cire , With 
exploration. Both input channels are constantly Cady 
tored by an electron ray beam indicator eo that vi 


| 
| 
| 
| 
| 


as well as aural indications may be obtained 


NOISE LOCATOR: 

A deewledly unusual feature ie a noise locator circuit 
used in conjunction with the audio probe. With thu 
system, a DC potential is applied to a suspected 
eult component and the action of the voltage in the component can be seen as well 
as heard, Invaluable for ferreting out nowy or intermittent condensers, nowy re- 
sutors, controls, IF and power transformers, etc 


Built-in calibrated wattmeter cireuit will prove useful for quick preliminary check 
of equipment under test, Separate pane! terminals provide external use of the speaker or 


ew 


for substitution purposes. Saves valuable service time by eliummating the necessity fcr speaker reme 
service job, The same panel terminals also provide easy access to a well filtered B plu pply for exter 
Don't overlook the many interesting service possibilities provided through the use of tt 

the Signal Tracer work for you by saving time and money 


AWeathkit CONDENSER CHECKER KIT 


Here is a handy test instrument 


j 


slues of capacity and resiwtance are 


direct reading condenser checker d 
anges from .0O1 mid to 1000 m 
from 100 ohma to 5 megohme 
DC polariing voltages of 25, 15 
available for leakage tests or 
a power factor control 
and to indicate direc 
Proper balancing 
eure of an electron be 
ime a transformer 


rh leakage test ewitch, and a 


MODEL C-3 Me oy 


§ so Shpg. Wt econ components for calibrating | 
operate, the Heathkit Condenser Ct 


r all reading Teast 


7 Ibs 


nd increase your Shop efficiency 


Heathhit"Q!” METER |  Weathhit 
KIT AUDIO OSCILLATOR 
KIT 


MODE M-1 | 
wn © MODEL AO-1 


5A4®? | 32450 


Shpg. Wt. 14 Ibs | Shpg. Wt 
10 Ibs 


The Heathkit Audio 
The Heathkit QM-1 represents Oseillator will produce 
ajuare waves within the 
from 20 CPS to 20 Kf 
Thermistor contr role 1 
& variation of no more 


simulate conditions encountered in practical circuits and t 10 volt (no load) variat 
I here 


the first practical popular priced Q meter availa! 
the price range of sehools, laboratories, TV service men, an 


experimenters, Thi instrument will enable the operator to 


» will be lew than 
neera at the operat from 100 CPS hroughou 
ing frequencies actually encountered. All cat 1 slue range. Low impedance 
Preeision 1°) reswtors, used 
multipher cireuita to pr 


measure the performance of coils of conde 


are read directly on the 444" 50 microampere Simpeor 


brated meter scale. Measures Q of condensers, KF resistance, 


and the distributed capacity of coils, Oscillator sect 


te HEATH company 


for yeu BENTON HARBOR 20 
MICHIGAN 


supplies RF frequencies 150 KC to 
18 MC in four ranges. Calibrate 
capacity with range of 40 MMP 
to 450 MMP with vernier of +3 
MMP. lnvestigate the many serv 


TEST INSTRUMENTS FOR TV 


wave into the vertical input 
amplifier and adjusting the | 
potentiometer in the vertical 
grid circuit for the best flat 
waveform. Increasing the r 
seems to improve the low-fre 


sponse, 


Voltage calibrator 

Adjusting the intern: 
voltage source is the final 
part of this operation is 
meter for peak-to-peak 
ings. Adjust the multipl 
series with the meter for full 
flection of the particular meté 
with an applied voltage of 400 
peak. The meter recommende 
0—5-ma d.c. type but any meter 
10 or 12 ma can be used. The 
resistor was made by winding 
enameled wire on a 1l-megolt 
resistor until the desired full 
flection was obtained. If an 
multimeter with an a.c. range 
able, the correct voltages can 
set up with only a small amount 
culation. Set each voltage div 
for the scale desired, making 
the indicating meter read 
each time. If the a.c. voltmet« 
is used to set the taps, you n 
ply the reading obtained or 
by 2.82 to convert from r.n 
peak to peak values 

The meter is calibrated 
400 and for 100 volts 
These scales are used for 
and 1l-volt peak eak fu 
ings. 


The final operation 

Construction or select 
net is the last step towar 
of this scope. A metal cabir 
instrument could easily be 
from aluminum or other sheet 
a sheet-metal shop would prol 
the job for a reasonable fee. Th 
my equipment is in wooden 
type cabinets, so a mahogar 
was constructed, coat 
lacquer, and then lined 
screening for shielding 
shielding is important ir 
other than an all-metal 

When you are finished, 
sess an instrument wort! 
cess of $600. With it you car 
and observe pulses of regula: 
dom repetition rates. Tra! 
ages of extremely high 
neighborhood of 1 and 2 n 
with frequency component 
6 me can be clearly seen and 
Steep-fronted leading edge 
such as encountered in rada: 
equipment stand out boldl 
faithfully reproduced. One 
television horizontal syn 
pulses on this instrument 
to any of the cheaper 
available will show up the 
ference immediately. Many 
cations will become apparent 
perience in the use and 
this instrument 
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Aeathhet | 


TUBE CHECKER 


The Heathkit TC-2 Tube Checker was primarily de- 
signed for the convenience of radio and TV servicemen 
and will check the operating quality of tubes commonly 
encountered in this type of work. Test set-up proced- 
ure is simplified, rapid, and flexible. Panel sockets 
accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 
7 and 9 pin miniatures, 5 pin Hytron, and a blank 
socket for new tubes. Built-in neon short indicator, 


Bimplifie 
construction 
new harness 
type wiring 
closer  toler- 
ance resistors 


individual 3-position lever switch for each tube element, spring return 


test switch, 14 filament voltage ranges, and line-set control t 
for supply voltage variations, all represent features of the T( 


| 





Aeathhil rortase 
TUBE CHECKER KIT 


MODEL TC-2P 


$3450 


Shpg. Wt 
15 Ibs 


The portable model is 
supplied with a strikingly 
attractive two-tone cabi- 
net finished in rich ma- 
roon proxylin impreg- 
nated fabric covering with 
a contrasting gray on the 
inside of the detachable cover. 








o compensate 
‘9 


read di 
Simpson 


Results of tube tests are 
rectly from the large 4/9” 
3-color meter. Checks 
shorted elements, open elements 
and continuity. Wiring procedure 
has been simplified through the use 
of multi-wired color coded cable pro 
viding a harness type installati 
between tube sockets and 
switches. This procedure 
standard assembly and impart 
ance to the instrument. New ¢ , 
ishes detailed information regarding tub« 
for testing of new or unlisted tube types 
sary for release of factory data 


emission 


lever 


insure 


truc 


AWeathhkél REGULATED | 


POWER 
SUPPLY KIT\ 


sists of standard 12 
feet of cable 


sheet 


MODEL PS-2 


$ 50 Shpg. Wt | 
a 15 Ibs. | 


Here is a source of regulated D.C. voltage for circuit de- 
velopment work. Power supply voltage and current drain \ 
to the circuit under test are constantly monitored by the 

4'4” panel mounted meter. Separate 6.3 volt at 4 ampere | 
A.C. filament source available. The regulated and variable 
output voltage will be constant over wide load variations, 

and hum ripple will not exceed .012% at 250 volts under a | 
50 MA load. Completely isolated circuit, standby switch, 

and other duntouhie features, make the Model PS-2 ex- r 
tremely useful in a wide variety of applications 

was 


AWeathhil tv PICTURE TUBE 
TEST ADAPTER 


The Heathkit 
used with the Heathkit 
quickly 
shorts 


I'V Picture Tube Test Ada 
Tube Checker Kit 
picture for 
and determine tube quality. Cor 
pin ‘TV 


octal socket connector 


‘will 
check 


tubes emiamor 


No 


$450 


355 
tube socket, f 


and dat 


Aeathhit 
DECADE RESISTANCE KIT 


moDEt prey | Pty be re 


Ve mitt 


Shpg. Wt hte 
4 ibs mete 
an ppl 


range t pre 


Weathhit 


| Heathkit MUDIO GENERATOR KIT | oe 
7a 

| 

\ 

1 


Here is an Audio Generator with clusive in capacity steps of 100 mn 


features generally found only in the 
most expensive instruments. Sine 
wave coverage from 20 cycles to 1 
Megacycle—response flat +1 db 
from 20 cycles to 400 Ke—continu- 
ously variable and step attenuated 
output. Because the output voltage 
is relatively constant over wide fre- 
quency ranges, the AG-8 is ideal for 
running frequency response curves 
in audio circuits. Once set by means 
of the attenuator, this voltage may 
be relied upon for accuracy within + 1 db. Instrument features 
low impedance 600 ohm output circuit and distortion less 
than .4 of 1% from 100 CPS through audible range 


provides a ready source of capacity 
16 . 


values from 100 mmf to .111 mfd in 
wr 


Silver plated contacts on husky « 

rami 

tact for each awitch position 
on silver mica con 

densers + 1‘ 

racy for close 

tolerance 


‘ 
positive con 
Preci 


switches, assure 
Shpg 
3 ibs 


6 accu 


MODEL AG-8 


accurate 
work 


12999 \ FTI\T Pee 


BENTON HARBOR 20, 
MICHIGAN 
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Be 
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NEW Meathéct HIGH FIDELITY 


PREAMPLIFIER 


. an 
Here is the exciting new Heathkit Preamplifier with all of the features C®\\5 
‘2 


4 4p 
zoe Audiophiles have asked for and at a down-to-earth price level. y Apne 


Jeautiful satin gold baked enamel finish, striking control knobs and 
arrangement, custom appearance and entirely functional 
design 


DESIGN: 

Uses three twin triode a shock mounted chassia 
1-12AU7. Features tube shielding, plastic sealed color coded capacitors 
amooth acting controls, good filtering, excellent decoupling, low hum 
and noine level, and all aluminum cabinet. Special balancing control for 
absolute minimum hum level. Cathode follower 
circuit for complete installation flexibility 


SPECIFICATIONS 


attractive 
tubes in 


2-12AX7 and 


low impedance output 


ri 


quirements from Heathkit Williamson Type 
Amplifier power supply 6.3 volta AC at 1 am 
pere, and 300 volta DC at 10 MA. Over-all 
dimensions 12’ ," wide x s “deep x 3%" high 
APPLICATION 

The new Heathkit WA-P2 Preamplifier has 
been designed to operate with any of the 
Heathkit Williamson Type Amplifiers and is 
directly interchangeable with the previous 


MODEL WA-P2 


197: 


7 Ibs 


we 


Model WA-P1 Preamplifier unit. Order your 

kit today and enjoy completely smooth con 

trol over the operation of your Hi-Fi system 

Obtain the exact tonal balance of bass and treble with tt 
of equalization you want. Note that the design of the WA 
dates the newly established KIAA curve 


Provides five switch selected inputs, 3 
each with individual level controls 
early 76 equalization awitch 
one flat 
at 50 ¢ 


high level, and two low level, 
4 position LP, RIAA, AES, and 
4 position roll-off awitch, 4, 12, 16 with 
yonition. Separate tone controls, bass 18 db boost and 12 db cut 
"Ss, treble 15 db boost 20 db cut at 15,000 CPS. Power re 


and 


Copper pl ated one “ 
Lia) at 
ub 


ingle knop, band 
ve eas puild 


Witten) 
“ 
Wound: a Se t 


Heathhie '\ 


AMATEUR | 


TRANSMITTER ary 


The Heathkit AT-1 Tranemitter has 
established a high reputation and 
has enthusiastically accepted 
by hundreds of experienced oper 
ators as well as beginners. Power in 
put up to 35 watts for the novice 
suitable as a standby exciter 
higher powered rig later on 
Model AT-1l can be crystal 
VFO excited and operates on 80 
me a 0), 15, 11 and 10 meters. The pre 
mn wound coila with the oscillator and 


amplifier are awitched simultaneoual y 
MODEL AT-1 - pee eee 


rugged band switch. Meter awitch 
7 


a reading of the final grid and plate 
Shpg. Wt. 16 Ibs 


HEATHKIT 


\VFO_ KIT 


he VFO is 
the perfec companion 


and ne Heathkit 


for your the 


t to 
Heathkit Model AT-1 Trans 
mitter and it ufficient out 
put ilti-stage 
tranamitter design 


ind electrical 


or 


ha 
to drive 
of 
inical 
lesign insures 
bility. Coil 
stable 

jloubl 


st yrene 


ny m 
modern 
Good mect 
operating 
ure 


sta 
the 


ound 
sllows 


MODEL VF-1 


$195° 


Shpg 


y duty, ceramic forma usin 


iwrent on the panel mounted meter. Mod 
ulator input and VFO power sockets are pro 
vided as well asa key jack for CW operation 
Other include a crystal 


ga Litz 
Poly 
baked for humidity pro 
tection. Variable capacitor of differential 
socket pe construction, especially demgned 
standby key click filter, AC line ximum bandsepread. Kit is fur 
filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100 ved with irefully ilibrated scale 
milliampere power supply and 5U4 rectifier are more than adequate for er two feet of acale 
the 6AG7 oacillator multiplier and 6L4 amplifier doubler 


or cellulose wire coated with 


cement and 


features 


we 7 It 
switch 


a prec 


ovides well ov lengti 
reduction drive and illuminated dial prov 


| ro beating 
nes ea SAN A A A ST RS Power requirements 6.3 volta AC at .45 amperes 
DC at 15 mils. Just plug it into the power recepta 


Meathhet 
GRID DIP METER KIT 


The invaluable instrument for Hams, serv 
Useful in TV service work 
peaking compensation 
wovides a — 


the rear of the AT-1 ‘Transmitter. Seven band 
through 10 meters with 10 volt average KF output 
electron coupled Clapp oscillator and OA2 voltage reg 


\ AWeathhil ANTENNA 
| 


I 


emen and experimenters 
of tropa, filters, IF stages 
Loeates spufious oscillation 
Use it 


for alignment 
networks, ete 
ative indientior 


IMPEDANCE METER KIT 


MODEL AM-1 


$1450 


Shpg. Wt 
2 Ibs 


{ power transmitter stages 
7 rrecting TVI 
letermining KF cireuit 
mete ens y control 


or neutralization 
Cl 


oom neies 


locating 
and Y of components, and 
The variable 
jack 50) microampere mpeor 


age from 2 MC to 250 Mf 
LOW FREQUENCY COILS 


Low frequency range extended 


paraait theasuring 


resonant ~ Determine antenna res 
headphone tranan 
meter, con ious frequency cover 


Prewound coil kit and rack included 


MODEL GD-1B 


$] gso Shpg. Wt. 


{ two ad 
Set S41-A 
Price $3.00 


155 KC by the use 
ditional cols, Complete with dia rrelation curves 
for GD-1B and set 341 for GD-1A. Shipg. wt, 1 lb 
4 ibs 


AWeathhit 
ANTENNA COUPLER KIT 


For the Heathkit AT-1 Tranem 
mitter. Will handle power up t 
MODEL AC-1 fi"! 


hes a wide range of anter 

work and neon indicator 

$9450 =.=. 
* 


Will operate on the 
Shpg. Wt. 4 tbs. 


HEATH company 


BENTON HARBOR 20, 
MICHIGAN 


tter or any « Amateur Tr 
‘Oo watts 

nha impedances wit 

A tapped inductance 
variable 


10 through 80 meter bands 


condenser sets 





Yew LOW PRICED 


HEATHKIT SINGLE UNIT 


Williamson Type High Fidelity 


Here is the 
circuit, The W-4 Model has been designed 
Company Model BO-13 “super range” | 
field, is being offerud at substantial ‘ r 
and on the basis of our tests, we find it equal in every respect to 


LOW PRICES: 


Through util 
fabrication, connect 


for sir hassis construction 


of comparable quality 


transformers weed in th 


obtained througt 
super range 


zat 


tion has bee 


COMPONENTS: 

The new Heathkit W-4 uses the 
ng individual jack 

act circuitry previ« 

ure both at the same low level as in the W-2 a 


1 made por 


neformer and choke. It } 

to balance the output tube 
Type Amplifiers. I+ 
iW 


same heavy 
models includ und a wire wou 


and the ex sly utilized in Willia terme 


listortion 


CONSTRUCTION: 
Here is the opportunity for even the econ 
Hi-Fi reproduction of fine recorded music 

of electrome knowledge 


new Meathhel 20 Watt 
High Fidelity AMPLIFIER KIT 


In keeping with the progressive policy 
of the Heath Company, further improve 
ment has been made in the already fam- 
ous Heathkit High Fidelity 20 Watt 
Amplifier. Additional reserve power has 
been obtained by using a heavier power 
transformer. A new output transformer 
designed and manufactured especially 
for the Heath Company, now provides 
output impedances of 4, 8, 16 and 500 
ohms, The harmonic distortion level will 
not exceed | at the rated output 


FEATURES 


Outstanding features 
20 watt Amplifier include frequency 
response of +1 db from 20 CPS to 20 
KC. Separate (boost and cut) bass and 
treble tone controls. Four switch selected 
input and a hum balancing 
control. Flexibility is emphasized in the in 
proper equalization for all input devices is incorporated 


} models 


my minded Hi-Fi enthusiast to enjoy all of 
Simplified 
or special equipment. Assemble this Amplifier in a few pleasant 


MODEL A-9B 


$35°° 


Shpg. Wt 


of the Heathkit 


24 Ibs 


jacks special 


put circuits an 


TUBE LINEUP 

12AX7 magnetic preamplifier and first 

stage amplifier with tone controls. 12Al voltage amplifier and phase 

splitter. Two 6L46 push-pull beam power output and 5U4G rectifier 
The Heathkit Model A-9B is excellent for custom installation and 

is designed for outstanding service at a very reasonable cost 


LIAMSON TYPE 


Williamson Type high fidelity Amplifier t 


audio amplifier, 12AU7 two 


Wi 


oa 


is the fame 


L 
P 


rain 


te 


Virtually 


that has 


Here 


served hent 


listortioniess, clea nusical reprodu 
han adequate power reserve 
OUTPUT TRANSFORMERS: 
This outstan a WV smaon T yp 
Serosound TO-30 


i power s 


SPECIFICATIONS 
new distort 


Frequency respx 
5 watts eq 


yutput leas than 
yutput 5°) using 6a 
7° high x 


ma. Overall dit 


for each unit 


CONSTRUCTION MANUAL: 


; 


ed Construction Manual a 


eered kit. Even the 


| step 


with a H 
Wf the 


This fine kit is supy completely detailer 
only effort required iw the assembly wiring 


novice can successfully construct this Amplifier 


JANUARY 1955 


and 


and have 


De ai lamer 


it tranale 


as all of the features of previ 


step-by-step Construction Manual c« 


complete 


newest Heathkit Hi-Fi Amplifier at the.lowest price ever quoted for a complete Williamson Type Amplifier 
and only fo 
nsformer. This transformer, a new development in the Hi-Fi 
It is outstanding 
ve W 


r the new Chicago Transformer 
n performance 


Zand W-3 Heathkit series 


ation of duplicate sheet metal 


rmer, a 20°) price reduc 


ou $39.75 


atic high quality capacitors 
tion distortion and harmor 


j . 
the advantage 


*59.50 


mpletely elu 


Aeathhit SIX WATT 
AMPLIFIER KIT 


i} 


7q@ 2 


MODEL A-7B8 


$15°° 


10 Ibs 


piekuy 
corder 
Model 
and treble 
balanced 
ohma, and 
PS to 20 K¢ 
rectification, t 


Shpg. Wt 


pedances of 4, 8, and 15 
range +1'% db from 20 ¢ 
1 Full 
supply and good filtering 
MODEL A-7C 


Provides a 


job wave ransforme 


result in exception 


preamplifier stage 


variable reluctance cartridge 


COMBINATIONS AVAILABLE 


Inelude Tain 


Ampli 


iMer Kit 
aneformer 


sound Output Tr 
und WA-P2 Preamplifier 


$69.50 


ies 


ynd Output I 


549.75 


Main Am 
a Mnsfor mer 
ppl 


press 


shipping 


company 
BENTON HARBOR 20, 
MICHIGAN 
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ie Aeathleit communications 
RECEIVER KIT 


An excellent example of type le f " ty to produce top quality kit mer 
ridiculously low p s the A { Receiver. Here is a transformer 
wave receiver with e desir fe iv and of the disadvantages commor 
im so-called ‘ex 

Receiver employs | ture tuber transformers, chassis mou 
speaker, headphone lide rule th Jands plainly identified, and ea 
lirect planetary drive. ( tinuous fre erage from 550 KC to 35 MC on 4 
electrical handapre it 1 log ther features are RF gain control wit 
switch —phone sndby | I re 1 coils in a ehielded turret assembly 
plated cha i / 

l' ses 4h6 \ (me 12 ‘ r. 12ZAV6 detector-first aud 





power on 


und GY3 rectifier. A lettered control plate is RECEIVER CABINETS 


Phy the vided for the cabinet 


‘ ‘ ° ire impregnated fabric covered 
ow banthdyy wf ‘ y. the optional Heathkit calnne sturing the fu ‘ et available for BR-2 and AR 
“n sluminum panel des aluminum panel, flocked 
ard protective rubber 
i Receiver, Cabinet 91-9 
ght > ite 


AWeathect FM TUNER KIT Aeathhit arch Tee 
Here ia an PM Tuner that con he operant | SROADCAST BAND 


with r Hil Amplifier or through the 











pho wort { the ordinary radio. Com RECEIVER KIT 
ly Al operated to eliminate problema 
sue encountered economy type Af 
circuits. Features 8 tube cireuit with 
S double tuned 
tages followed by a lumiter discriminator 
¢ maximum sensutivity and selectivity 


eparate mixer and osellator 
full PM f 1 of s% Mé pomer suppl 
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TEST INSTRUMENTS FOR TV 


LOW- 
FREQUENCY 
SWEEP 
GENERATOR 
ADAPTER 


SWEEP GENERATOR ADAPTER 


Sweep frequen tes—audto 
to video—provided by 


Lh 's ample instrument 


By RICHARD GRAHAM 


WEEP generators have enjoyed a receivers for exact bandpass. Likewise filter, respons 
tremendous growth in popularity the response curve of any selective i.f plifiers for magnet 
With the wide-band frequency re trip can be obtained, be it at 50, 175, etc. The characteri 
sponses common in FM and TV 455 or 1600 ke. The color subcarrie: and treble control 

such an instrument is necessary for channels of a color TV set contain low vestigated im! 

proper alignment Most sweep genera frequency components that necessitate video amplifier 

tors today are designed with only these use of a sweep generator with a com visually observed 

applic ations in mind—the lowest output paratively low-frequency range (See of the more ob 

frequency is usually about 4 me. But a RCA’s Practical Color Television, re device 

sweep generator’s usefulness can be vised edition, page 68.) The ba 

extended considerably for numerou The sweep adapter can also be used adapter 

low-frequency applications of interest for a variety of audio-frequency appli out 

to both ham and experimenter. The cations such as determining response 

low-frequency sweep generator adapter and cutoff frequencies of an audio 

does just that—it extends the frequency 

range of the sweep generator froin 4 

me down to a few cycles. Thi 

added range includes all the commor 

ed audio, radio and video frequencies 
Thus the device can be used to aiign 


the if. amplifiers of communications 


Fig. 1—Block diagram of sweep adapter. 
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TEST INSTRUMENTS FOR TV 


Top view of sweep 
generator adapter. 


(Fig. 1). For example, if the sweep 
generator is set at a center frequency 
of 6.455 me and mixed with a fixed 
6.0-me signal, the output will consist 
of the sum and difference of these 
frequencies as well as the two original 
ignals. However, all the frequencies 
in the plate circuit of the mixer will 
be attenuated except the difference fre Underchassis view. 
quency, 455 ke. Since the sweep genera 
tor is sweeping about 6,455 me, the 
output will vary about a center fre 
quency of 455 Cc 

Similarly, if the sweep generator 


. frequency and the sweep-frequency : capacitor Cl form the re 
were sweeping from 6 to 10 me and this ' ar i 


viation control. of a Hartley oscillator 
approximately 6 mec. The 
quency is not too important 


were mixed with a fixed oscillator at 6 
me, the output from the adapter would 
be sweeping over the 0- to 4-me range The circuit 


; long as it provides a stable 
Thus the device can sweep the range The . i : 


schematic of the adapter is quency. The only requirem 
shown in Fig. 2. The mixer and oscil the fixed oscillator be hi 
lator are combined in one 6BA7. The quency than the highest freq 
— sweep generator output is fed to the of the adapter. For examy; 
12AU7 ; , rf control grid of the 6BA7. Coil L1 and adapter is used for video 
to 4 me and if the beat 
the adapter is set at 4 me, 
Fig. 3—Modifications (dashed lines) in appears on the response wa 
Heath TS-3 for use with the adapter. the scope at 4 me. Theref: 
was arbitrarily chosen for 
oscillator frequency. 


from audio to video frequencies simply 
by adjusting the sweep generator center 


The 6-me oscillator frequer 
have to be varied with sweep ger 
of different manufacture if ar 
applications are intended 


+. 


ticular sweep adapter was 
Heath TS-3 sweep generat 
is capable of extremely 


deviation. At 6 mc the swee 
is approximately 12 me 


_—— — — A 


quency of the output car 


to 1% me in one sweey 
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CONTROLS & SWITCHES like 
new by the BASKETFUL for only 
a few PENNIES that's 
what QUIETROLE can do for 
you, and only QUIETROLE will 
give that long lasting 
Quiet operation even new 
controls last longer and oper- 
ate quieter when treated with 
QUIETROLE the original 
ond most reliable product of 
its kind 
THE CHOICE OF BETTER 

SERVICEMEN “EVERYWHERE” 


Supplied in 2; 4; and 8 oz, 
sizes. Ask for it at your dis- 
tributor. 


mooth, 


manufactured by 


QUIETROLE 


COMPANY 


Spartanburg, South Carolina 
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DON’T BUY ANY 
SOLDERING IRON 
UNTIL YOU SEE 


New ESICo 


SOLDERING IRON 


Makes all other irons 
obsolete! 


UNVEILING EARLY IN 1955 


€ESICO 


ELECTRIC SOLDERING IRON CO. 
DEFT. E DEEP RIVER, CONN. 
Cae aan 


1955 
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TEST INSTRUMENTS FOR TV 


deviation. If the sweep generator avail- 
able does not have at least a 4-mce 
deviation starting at 6 mc, some higher 
oscillator frequency must be chosen. 

The 6BA7 stage is not only a mixer 
and oscillator, but a video amplifier as 
well. The output circuit of the 6BA7 
is shunt- and series-compensated for 
frequencies up to 5 mc. The output of 
this stage is fed into a conventional 
6C4 cathode follower stage. 

A marker signal from an 
signal generator can be injected into 
the cathode of the cathode follower 
through isolating resistor R7. This is 
2 convenient method of identifying fre- 
quencies on response curves. 
is not effective when the 
used for audio purposes because a 
marker pip on a curve is 
actually the audio beat frequency pro- 
duced by the marker signal generator 
and the sweep generator. The zero beat 
frequency is the center of the marker 
pip. Thus the marker would take up 
the whole response curve of an audio 
amplifier. Likewise for extremely sharp 
if. responses, the marker will appear 
on all sides of the response at 
However, it serve as a 
marker even here. 

Since the sweep adapter 
only 15 ma at 250 volts d.c. and 6.3 
at 0.45 amp, the power was 
taken from the sweep generator 

Two minor modifications of the 
TS-3 sweep generator were necessary 
They may or may not be needed on 
other sweep generators. The blanking 
of the sweep generator during the re 
turn trace had to be removed. This was 
necessary because the blanking method 
used frequency-modulated the 
generator oscillator even when the devi 
ation control was set to 
condition is normal for 
since the gene 
signed for wide-band applications. 
Blanking can be easily removed by 
adding a switch as shown in Fig. 3 

If the adapter is with other 
sweep generators, the constructor can 
easily determine if it is 
remove the blanking by hooking up the 
adapter and sweeping through an i.f 
or other narrow-band amplifier strip 
If the scope shows some sort of pattern 
even when the deviation control is set 
to zero, chances are the blanking method 
used in the generator is 
modulating the oscillator. 
generators have a 
blanking. 

Another modification- 
operating convenience than a 
sity and helpful when working 
narrow-band i.f. amplifiers—is a means 
of reducing the maximum sweep width. 
This is done by adding 5,000-ohm re 
sistor R9 in series with the 
control in the Heath sweep generator 
Resistor R9 can be 
placed on the panel of the 
adapter. This will 
sweep-width control while the one on 
the sweep generator will act as a fine 
control. In this case R9 


external 


adapter is 


response 


once. 


does rough 
requires 


volts a.c. 


Heath 


sweep 


zero. This 
this instrument 


rator is primarily de 


used 


necessary to 


frequency 
Many 
switch to 


sweep 


remove 


more of an 
neces- 


with 


width 


made variable and 
Wee p 


provide a coarse 


was simply a 


The marker 








money's worth 


OUT OF TEST 
EQUIPMENT! 


WORK BETTER, FASTER WITH 
FEWER INSTRUMENTS | 


Test inat J a 
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GET MORE WORK OUT OF 
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ENGINEERED 


Y STYLED CONSOLE 


. H PIANO TUNING 
The striking control console is atl for beauty of 
design as well as ease of operation. Actuates the rotator 
with the slightest touch. Available in mahogany or ivory 
cabinet 


H TUNING CURACY 


Pinpoint control system is unsurpassed in consistent accu- 
racy of indication. Stops antenna instantly within 4 degree 
of desired position. No drift or ambiguity. 
POWERI INLINE DESIGN 
Supports direct deadweight load of largest stacked array. 
Resists downthrust and bending moment. Built-in thrust 
bearings. No extra parts to buy. No breakable offset 
bearings 
REPLACEABLE 


FACTORY SEALED 
CARTRIDGE UNIT 
Sealed power drive unit eliminates the former need of 
dismantling the antenna when servicing. Simply loosen 
3 screws to remove the sealed unit 

BALANCED POWER 
Close tolerance 3200:1 reverted gear drive (within .002 
in. tolerance) efficiently transmits 100% of developed 
power. No inherently weak worm gears. 


~ 


Look to JFD for Engineering Leadership! 
Ka & 


AVENUE, BROOKLYN 4, N. Y. 
15 Moore Street, New York 4, U.S.A. 


oe MANUFACTI 
6101 16th 
INTERNATIONAL DIV 


RING 


ISION: 


VAN 


‘22° Roto « King 


COn*Onatian 





FOR SALES 


JEVWAE 
390 degrees—the broadest traverse range now in use— 


speeds and simplifies station selection beyond standard 
360 degree revolution. 


ale REU CARRY-ALI CAR 


Safely protects Roto-King en-route ... eases on-the-job 
carrying of units...comes in handy in the shop or around 
the home. A JFD merchandising extra at no extra cost. 


AUTOMATIC VOLTA 
COMPENSATION 


i. 


tion for stability and exactness of indication despite line 
\\ voltage fluctuations. 
oN, ROTO-KING IS LIKE A DIRECT LINE 
a TO EVERY TV STATION IN YOUR AREA. 


Advanced circuitry achieves automatic voltage compensa- 


Write for 8-page 
Roto King engineering List 


or RTIO0- M $44.95 
aTIO0.V $44.95 
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Compare 


its revolutionary microwove helix 
dewgn thot delivers highest! 
wgnol magnitude on all channels 
with the least amplified noise 
the same helical configuration 
vied m amateur and commerca 
reception where the vitimote 

in ugh goin and shorp 


directivity is vital 


Compare 


its preassembled jet-action 
construction with sensational new 
“Hi-Tension” aluminy m element 
brockets thot slash assembly 
time to seconds. You don't even 
need a screw driver becouse 
there is no hordwore to tighten 


W's evtomatic! 


Compare 


its tremendous consum 
odvertising support that presells 
your « ustomers! 

newspaper ad mots, direct mail, 
displays, streamers, radio and 
television, mowie commercials, 


national publicity 


ay aie lsts 
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~ COMPARE THE DIFFE 
ur “pot of gold” follow the 
ai JFD RAINBOW 
of Merith 
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JET 9135 TACK! 52.50 
JET 9138-5 55.00 
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WHERE 
ACCURACY 
COUNTS 


QUALITY 
ELECTRONIC 
INSTRUMENTS 
FOR TV 
TESTING 


CULE MUL AM LLM ee 


ere 


Accuracy at unprecedented low cost sums up 
this rugged, serviceable instrument. Hycon plus 
features include 21 ranges (28 with p-p scales), 
large 642” meter, 3% accuracy (DC and 
ohms), AC frequency response to 250 MC 
(with accessory crystal probe). And test 


MODEL. 614 VTIVM 


This is the widely heralded new 
Hycon Digital VIVM—featuring 1% 
accuracy (DC and ohms), | millivolt 
sensitivity, illuminated decimal point 
and polarity sign, 12 ranges (AC, DC, 


ohms), AC frequency response to 250 
Direct read- 


MC with auxiliary probes 
ing, no interpolation. 


ALL INSTRUMENTS 
IN MATCHING, 


BENCH-STACKING CASES 





probes stow inside case, ready to use. 


MODEL 61° 


Designed specifically for color 
TV and laboratory require 
ments, the Hycon Model 617 
features 4.5 MC vertical band 
pass, flat within *1 db; high 
deflection sensitivity (Ol v/rms 
per inch); and a special flat face 
3” CRT for more usable trace 
Sharp undistorted trace edge to 
edge. 


Toycon Mfg. Company 


2961 East Colorado Street 
Pasadena 8, California 


ELECTRONIC EQUIPMENT 
PHOTO RECONNAISSANCE EQUIPMENT 
AERIAL SURVEY * ORDNANCE PRODUCTS 
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fixed resistor placed in the 
erator for convenience. 


Construction details 

is housed in a 4 
built-in cl 
the 


adapter 


The unit 
box with a 
connecting 
with the 

to prevent 
5-prong socket was 
of the 


sweep adapter 


steel 
power leads 
erator 

shielded stray rad 


; 


mounted 


rear generator 
the 
desired 
After the 
necessary only to adjust coil 
the unit into operation. This 
placing the antenna of a rece 
to 6 me near L1 and adjusting 
for maximum indication in the 
Another method is to couple 
meter to Ll and adjust the 
for a dip at 6 Either 
satisfactory exat 
is not 


sweep 
can be 1 


unit 1s complet 


mec 
t 


the 
important. 


since 


too 


Parts for sweep adapter 


Resistors: |—5i, |—1,000, 2—2,200, |—3,% 
I—! megohm 2 watt; |—15,000. 2 watts 
5 watts (RY, see text) 

Capacitors: !—i00 wut, ceram 

wut, mica; 2—.00 pf, ceramic dis 
volts, paper; 2—0.25 uf, 200 volts 
Miscellaneous: |—6BA7, |—6C4, tubes 

17 turns, No. W d.s.c., tap 3 turns fr 
/g-inch diameter siug-tuned form; | 
ph, t—coil (L3), 100 ph; I—d.p.st 
ing switch, see text); I—d.p.dt. switch 
and chassis; 2—tube sockets; 3 
output and marker cables 


paper 


switch 


connect 


The operation of the swee 
with the sweep adapter is exact 
same as it was when the swee; 
ator was used by itself at highe 
quencies. However, more care 
ating the 
Since the blanking has 
double will appe 
scope which must be matched 


sweep generator 


beer 


responses 


phasing control on the swee; 
will apr 
too hig! 
generator 
the 
from 5 to 7 n 


Image responses 
sweep width is set 
frequency of the 
For example, if 
1s set to 
adapter output is 
155-ke if 
appear on 
be the 


sweep 
sweep 
sweeping 
amplifier, two re 
the 


image of 


one re 


other { 


scope 


the 


Fig. 4—Dual traces caused by too 


low a frequency and too much sweep 
like the 7 

from the dia 

of mal 

alway et 

If thi 


appear 


the 
In one 
this is 
the 

point 


yvenerator, 
direction 
only a matter 
sweep dial is 
above 6 m« 


one response will 
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Manufacturers of TV Amplifiers, Boosters, 
Converters, Accessories, and s 
of the B-T ‘Add-A-Unit’ Master TV System. 


Introducing the 
Mastertine SERIES 


For BETTER, MORE POWERFUL 


MASTER TV SYSTEMS 


MASTERLINE AMPLIFIER 


A more powerful, cascode, all-channel VHF 
Amplifier with variable gain control for 
equalizing high and low bands. When used 
with AGC unit (Model MAGC) maintains 


non-varying output signal. 


Blonder-Tongue research and development 
have had one objective in mind: to enable 
local TV technicians to plan, install and 
maintain master TV systems of any size. As 
o result, the B-T program has succeeded in 
producing economical, easy-to-install, and 
easy-to-maintain equipment. A noteworthy 
example is the B-T ‘Add-A-Unit’ System 
with its complement of broadband amplifi- 
ers, distribution amplifiers and accessories. 


Now comes our greatest achievement in 
this field .. . the MASTERLINE Series. Three 


units are now ready — more will follow — 


with the result that the TV technician will 
now be equipped, better than ever, to 
undertake any task involving TV signal 
distribution. 


Model MLA 


Feotures: 

@ Gain: 37db (70x) 

@ impedance: 75 ohms 

@ Fiat response 

@ Input ond oviput coox 

@ Self 

@ Hammertone meta 
cover plate 

@ Weight—6' Ibs. Dir 

@ ul approved 


contained power + 


$1195° 


MASTERLINE AUTOMATIC GAIN CONTROL Mode! MAGC 


A plug-in AGC unit designed for use with 
the MLA amplifier. Maintains constant 
output level, yet permits independent 


regulation of each band. 


MASTERLINE MIXER-SEPARATOR 


A complete network unit employing no 
tubes and requiring no power. As a Mixer 
the MMS permits up to 12 VHF Yagis, each 
to be individually equalized, mixed and 
fed into one output line. As a Separator 
the MMS divides the output of a single line 
or broadband antenna into separate chan- 
nels with an output (up to 12) provided for 
each channel. Each channel can then be 
individually attenuated, filtered or other- 
wise equalized. 


Features 


Model MMS 


Features: 

@ Hes 12 tuned VHF cha 
requires no adjustment 

@ impedence: 75 ohms 

@ Employs at least 4 res 

@ Low mixing lo 1% 

@ Supplied with 

@ Has strain-re 


@ Housed in Lead-coc ast mounting 
bracket with Aluminy a p f cover 


nput of ovtput)— 


r each channel 


@ Weight—4 Ibs. Dimer 46% «"4 


$5950 


For complete specification data and operating instructions, write Dept. ZA-2 


BLONDER-TONGUE LABORATORIES, 


WESTFIELD, 


NEW JERSEY 





AUDIO—HIGH FIDELITY 


the missing link in 
SPEAKER OPERATION 
art Il—Obtainine variable damping 


fa tors in amplifers; determining 


critt: al damping fa tors 


sy D. J. TOMCIK* 





= 


The Electro-Voice Circlotron 

amplifier. The unit uses vari- . 

able damping-factor control, Vv) “ 
r 


ART I of this article (December, value of internal resistance and conse- Fig. 1—Equivalent output circuit 
1954) discussed the effects of va quently one value of damping factor 
rious damping factors on the oper which results in critical damping. This 
ation of cone type speakers, par value can be called the critical damping 

ticularly in the region of cone resonance factor (CDF). 

It was determined that a given speaker To visualize the damping-factor con 

perform best only when critically cept better, consider the amplifier out 

damped. The matched reproducing sys put terminals a voltage source with zero } 

tem therefore requires the speaker as impedance in series with a resistor equal Fig. 2—Schematic diagram of the equiy 

well as the amplifier be terminated in in value to the internal impedance alent plate circuit of the output stage. 

their proper loads. The amplifier is Fig. 1 shows this arrangement with the 

matched over the greater portion of proper amplifier load. The amplifier 

the frequency spectrum by proper de may be push-pull, cathode follower, or 

sign, so the speaker should be matched any other type, since the equivalent out 

to its desired load by proper amplifier put circuit for all can be considered to be 

design the same as that in Fig. 1. To measure 

As was shown, the proper speaker damping factor of any amplifier it is 

load for critical damping is the numer necessaiy only to measure the output 

ical difference between the critical voltage under no-load and rated-load 

damping resistance (CDR) and the conditions. The formula for damping 

d.c. resistance of the voice coil. This factor then becomes: 

value should be equal to the amplifier 

internal impedance Of course, the DF KE 





speaker can be critically damped by 
using an amplifier of very low internal 
impedance and putting a fixed resistor 
in series with the speaker. However, 
this method results in a power loss in 


where E rated-load voltage and 
Eu no-load voltage. 
From this formula we see that the 
damping factor is also a measure of 
the resistor which may be much greate: the output regulation how far the Fig. 4—Circuit for determining CDF. 


than that supplied to the speaker. The 
correct and efficient method of matching 
is by controlling the amplifier internal 
impedance, which doe not absorb 
power, (The amplifier nominal imped 
ance should not be confused with am- 
plifier internal impedance. The nominal 
impedance, 4, 8 or 16 ohms, is what the 
amplifier should work into whereas 
the amplifier internal impedance refers 


to regulation, as explained later in HIGHLY UNDERDAMPES wa NCALLY Dasspet BETICALLY DAME 
this article. The two values are seldom a 


the same.) 
Damping factor 

lo simplify matters and eliminate 
the variable of nominal impedance, the 
term amplifier damping factor is often 
used. The damping factor is equal to 
the nominal impedance divided by the 
internal resistance of the amplifier. 
For example, an amplifier whose inter- 
nal resistance on the 16-ohm tap is 8 


ohms has a damping factor of 2 WIGALY UNDE ROAMPEE A RITICALLY DAMPED 
6 


Fig. 5—Oscilloscope traces; a, three conditions with speaker in an infinite-baffl« 
*Chief Ele nk ginest etro-Voice, Ine enclosure; b, same conditions with speaker in large reflex enclosure 


For a given speaker there is one 


106 RADIO-ELECTR 





f 


on ra 
a , ey 
a y ‘ ae 


, N 
| f 

Z£\| \\_ Inevery field of endeavor ma 
\ \/ the theatre, concert or cont 


there is always one standout 


In HI-FI equipment the standout is Pick 
pioneer in this field, responsible 
of Outstanding 


| x \ for the development and introduction of « 
i components for highest quality perform: 
every product bearing the Pickering name 


fo* 


r) 
Ie 


: 


4 ° ° . 
A is engineered to conquer the challenge of , 


oa 
Adin Optimum performance . . . in their manufacture 2 
the most stringent quality controls are, " 
exercised to assure and maintain the “Ne Plus Ultra” 
a 


reputation for products featured by the @ cublem. 


Omponents... SYNONYMOUS WITH HIGHEST QUALITY 
Design... Manufacture... Derformance 


It’s with good reason that professionals use 
Pickering Audio Components . . . they know 
the values built into Pickering equipment. _, 


INVESTIGATE and you too will use Pickering 
components for your HI-FI system. .. . 


You'll thrill to new listening experiences 


’ 
y 


you'll have the same high quality performance 
» . . 
~~) as leading FM/AM good music stations, networh 
‘ iid and recording studios... REMEMBER, leading 
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for quality control. 
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P ICKERING and company incorporated « 
Oceanside, L.I., New York 


PICKERING PROFESSIONAL AUDIO EQUIPMENT 
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or output varies from a cor 
source with changes in load 
PHYSICS GRADUATES with high damping fact 
like constant-voltage sources 
with lower damping fact 
amplifier vith low dan 
poe act more like constant-« 
than those with higher dam, 
RADAR ‘ ELECTRONICS Hence a means “gs icle 
damping factor simply | 
the regulation. This is ea 
using feedback in the cir 


} ’ fo enter tit 


; 


more or less constant-vo 
is never more opportune than now stant-current amplifiers. But 


uted with the field of advanced electroni damping factor requirement 

| essar iT i really good | 

tary emphasis this is the most y 7? 
amplifier 

ing sphere : / endea r for the / “ 5 We have seen in Par 


ineer or physicist speakers classed as high-f 
require positive value o! 
resistance for critical dan 
inefficiert speakers in the 
‘ luding th ! , price range require negative 
t Laboratori ! ron omputers } } It is possible to obtain neg 
xpanding prog for n ou will be y Situat t ance characteristics from 
t and man tf hig oad our experience i ! by using positive feedbacl 
quickly for future upp! to the speaker that require 
interceptor aircraft. J advanced electronics activity in damping is mediocre at best, 
{ " ositive feedbac ay resul 
thes technical military or the commercial fie - vack may 
. bility and increased distort 
erve compan t ury Positions are available in th . : 
tive-resistance amplifiers ar 


employing tl tal United States for married ary in the present state of 
ar) le pres state oO 


ne of these field f u wil men under 3§ years of ag ducing art 
familiar with ystem assignments are open to single men only, The highest practical dam] 
is approximately 10 to 15. § 
, : coil resistance of a speake: 
Scientific makes up more than 75‘ 

and nominal impedance, amplifi 


Engineering factors greater than 10 or 


appreciable effect on speaker 
ay For example, a 16-ohm speak 
|} 12-ohm d.c. coil will have a tot 
H UGH ES resistance of 13.6 ohms witt 
factor of 10, and a total seri 
of 12.4 ohms with a damping 
i0. The difference in frequency 
is not noticeable to the ear 


RESEARCH 
AND 
DEVELOPMENT 
LABORATORIES 
measurable. 
Culver City, The lowest damping factor 
Los Angeles today’s high-fidelity speak« 
County, around 0.3 or 0.4. A good low 
California amplifier design would be | 
ohms on the 16-ohm tap 

We have now established the 
be between 0.1 and 15 to cove 
the range in modern-day speal 
damping control should be 
directly in damping factor 
resistance to simplify adjustmer 





given speaker. 


Other considerations 


A good high-fidelity amplific 
also have a constant ensit 
rated load applied, as the 
factor is varied. This result 
stant negative feedback whic! 
tains the distortion and hum fis 
constant low levels. In addit 
damping-factor control systen 
not be frequency-discriminat 
quency discrimination will aff 
tivity more at some frequenci« 
others and produce an 
tone-control action in the 

An effect which might 
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in a nonfrequency-discriminating sys- 
tem is that of high-frequency accentua 
NOW better performance than ever tion at low damping-factor values where 
a single wide-range speaker is used 


ANOTHER]TITURNER MICROPHONE VALUE This high-frequency boost is caused by 


the speaker inductive reactance becom 

TURNER MODEL 80 CRYSTAL—The level is now only -54db. ing appreciable and affecting the gain 
of the amplifier at high frequencies. The 

A further improvement in this always outstanding effect is not present in multiple-speaker 

; systems since the reproducing compo 

performer, The Turner 80 is a powerful miniature nents are designed to present the nomi 

nal impedance over their working range 
of frequencies and are then cut off by 
the crossover network above their 


crystal mike so tiny you can hide it in the palm of your 


hand. A really big performer within its frequency range. ; 
_ range. However, in a_ single-speaker 


system, the several decibels of treble 
boost are not serious and probably com 
plement the high-end speaker r¢ 
due to the single-cone operation 
SLRNER Moon, 80 event, if desired, the treble 
*PECIFICATIONs can nullify this effect. 
Response 


7,000 « Amplifier design 


leve; Ps 

54 db With the requirements mentioned, we 
can proceed to design the output circuit 
of the amplifier, remembering the cri 
terion that negative voltage feedback 
lowers the internal resistance while 


Case 


1s? zin 


finish allay 


e 
“Glin 


chrome 
Crystal 


negative current feedback raises the re 

a ee. sistance. We will probably want to 
» ME, Coder Rapids, ta. settle on some minimum value of nega 

eat; Date Marconi Co., Toronto tive feedback to — care of the fre 
quency response, distortion and hum 

Export: Ad. Aurioma, inc., 89 Broad St aioe : - . 
New York 4.4. This usually falls between 15 and 20 
db of loop feedback. It may turn out 

that we will need more than this mini 

mum value, depending on the circuit and 


| particular constants used. 
The circuit is first considered without 
PUT THE iN loop feedback so as to determine the 


Anno . : : r 
starting-point damping factor The 
TUBE | T i ‘ting-point damping 
VACUUM g HIGH FIDE w | equivalent circuit shown in Fig. | 
VOLTMETE applies to all types of circuits as long : 


KIT Whether you pecialis r, is considered the effective 


high fidelity service istom 
building or satus t o resistance and R the load impedance 


ix build « top-noteh outfit fo referred to the primary of the output 


ynces New 


Engineered by Electronic ee =e + t 

Crattemen with over 30 j | ys wi factor for push-pull 6V6’ pentode 

Years Experience . a ot ieee Gent Ghew connected, with r, 64,000 ohms and 
R 8,000 ohms, is 

8,000 

64,000 

without loop feedback. To 

high damping factor of 10 

voltage feedback is used arou 
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value of r, will vary great]; 
type of circuit. A cathode-f 
put stage results in a very low 
rp, approximately equal to the reciproc: 
of the transconductance. Generally, pen 


transformer. For example, the damping 
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e 
todes in push-pull have high values. Smart Servicemen 


Triodes fall in between pentodes and 
cathode followers. The ultra-linear cir- ee 
cuit is a combination midway between Are Modernizing Current TV Sets 
pentode and triode operation. The Elec- 
tro-Voice Wiggin’s Circlotron circuit 
using two 6V6’s in a bridge arrange And... 
ment results in r, equal to 2,000 ohms 
and R,; equal also to 2,000 ohms. Under 
these conditions, no loop feedback or 
equal voltage and current feedback 
results in a damping factor of 1. Over 
all negative voltage feedback increases 
the damping factor to values greate 
than 1, and over-all negative current 
feedback to values less than 1 
Fig. 3 shows an arrangement in which 
the current and voltage feedback can 
be varied in any amount while the total 
feedback remains a constant. Resistor 
R. permits maximum desired current 
feedback when it is fully in the circuit 
The value of Ry. is such that the total 
required voltage feedback is obtained 
when the slider of R, is at the cathode e 
position. The ratio of R, to Ry is chosen By Using 
0 that the voltage feedback is equal in 
value to the maximum current feedback 


when the movable arm of R, is at the ‘ 8 
R, end. The two potentiometers are o 
ganged in such a way that an increase 


in voltage feedback causes a decrease 
in current feedback. 


And... 


Determination of CDF 


With the Fig. 3 circuit arrangement 
it is possible to obtain various damping 
factors by the turn of a knob. It is now 
necessary only to determine the CDF 
of the speaker to be used and then 
adjust the amplifier damping factor 
to that value 

The Electro-Voice line of high-fidelity 
peakers includes the CDF value in 
their specifications For those who 
would like to determine the CDF of 
their present speaker system, the equip 
ment needed includes an _ oscilloscope, 
a calibrated variable resistance of about 
50 ohms maximum, a flashlight battery, 

momentary pushbutton witch, a 
0.5-uf capacitor, a type 1N34 germanium 
diode and a 100,000-ohm resistor. The 
components are arranged as in Fig. 4. ... the Only Truly 
Carefully observe the polarity of the 


flashlight cell and the 1N34. Mount Universal Plug-in* Replacement 


the speaker under test in its permanent 


ee Rectifier That Can Also Be 


influence on the CDF value. The amount 
of coupling between speaker cone and | d A d Ss Id d 
en ioaiale is not very pt The cabinet Bo fe n °o ere 
resonances will not be appreciably af © PATENT APPLIED FOR 
fected -by changing damping on the 

peaker, but the enclosure does contrib 
ite to the effective mass and stiffness of 
the speaker, which directly affects the Replacement Guide from y 
value of CDF. 

The circuit of Fig. 4 operates a 
follow When the switch is closed, the 

peaker cone is displaced due to the r es 


current flowing through the voice coil 


Geta copy of the lateat Selen 


rhe switch is then opened and the cone RECTIFIER DIVISION 


‘a o 
returns to rest position The voltage 415 N. COLLEGE, DEPT. RE-1. BLOOMINGTON, IND. 
it generates in so doing observed INC 


on the oscilloscope The external re 

istance shunting the speaker is ad In Canada; 700 Weston Rd., Toronto 9, Tel. Murray 
Export: Ad. Auriema, Inc New York City 
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justed so that the scope trac« 
critical damping. This value 
ance is then equal to the nece 


your customers want the 
BEST!---the‘ORIGINAL”’ 


MOSLEY 
| Wall | SEALS OUT 
eo woisturer / | *creen, making 


, | possible 
POLYSTYRENE > | This effeet 
and discharge 
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plifier resistance to critica 
Thus the CDF is detern 
100,000-ohm 
the 


} cone 
and 
to stabilize 
when witch is 
and If they 
the trace would bob up 


capacitor 
filter 
the 


closed 


TAKES ALL \ 
POPUL AR LINES! 


as a 
repeate 
were! 

ind ae 


observatior 


is due to the 
of the 


oscilloscope. 


Input 
The 1} 
out positive voltage 
when the switch is closed s« 
the motion of the cone on oper 
switch is analyzed on the 

In performing the test, sta 


the 


scope 


CONVENIENT 
LOW LOSS SOCKET 
\MAY BE INSTALLED 
\ON INSIDE PLATE 


J 
Get” 


is underdamped. Decrease 


slowly until critical 
tained. In so doing, the point 
second and succeeding cycles 
disappear is more 
proaching critical 
overdamped state is more 
The switch should 
tinuously operated several time 
ond and the horizontal 
low sweep rate 
The curves in Fig. 5-a 
obtained for a speaker in ar 
| baffle for the underdamped ar 
Notice the al 
any second cycle when critically 
In Fig. 5-b, the speaker wa 
in a very large bass-reflex box 
how the enclosure 
even after the speaker is 
damped. In small bass-reflex enclo 
the resonant frequency of the 
close to the cone 
not show distinctly on the 
this the patterns appear a 
Fig. 5-a. The point of critical damping 
is reached when the second fu yele i 
just barely eliminated in all case rhe 
wave form for a slightly overdamped 
condition looks the same as that the 
critical damping, the only difference 
being an amplitude 
overdamped wave. 


| 
- -_ 
| Cat. No. 625 | Cat. No. 625-PK os 
MOSLEY WALL-THRu, | WALL-THRU, with 
| Universal TV Socket 
& mating Plug. | 
List Price $3.00 | 
bs am om om aw ae 


A. Word Of Caution! 


ause there are numerous imitations, similar in 

| appearance to the popular Wall-Thru, the TV In- 

staller is cautioned to ask for the Original MOS- 
LEY Wall-Thru — by name! 

For Quality, Value, Practical Design ~ insist 

. « » Another PRE- 

MIUM QUALITY MOSLEY Accessory for Better, 

More Profitable TV Installations! 


| | variable resistance high so 
| 


in brown of ivory. ; 
easily 
damping 


observe 


Write for free copy of MOSLEY Con- 
densed Catalog, ens D-1. Tells ~ 
How To Make Morelnstallation Profits! 
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high voltages 
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The CDF of any speaker: 
be obtained and the amplifier 
to give optimum performances 
of +50* in CDF not appr 
change the performance of the 
so it to 
needed amplifier resistance dow 
last ohm. In fact, the point 
critical damping occurs will 
broad when the 
followed 


However, great 


do 


Is unnecessary detern 


above proc 


mismatcl 
in a very appreciable loss of ba 
as much as eight or nine tin 
therefore worth the time and 
determine the CDF 
speaker-amplifier combinatior 
will have the satisfaction of 
that the components are perfor 
their best and in this way 
more listening pleasure. 
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SERVICING 


KOQOUIPMENT 


Part XI—AM and FM tuner distortion; de-emphasis and pre-emphasis; 


By JOSEPH MARSHALL 


HE servicing of high-fidelity tuners 1) in the following audio stage or by of the tuner. But if the a Oo stage ji 
differs very little from the servic- using a cathode follower after the diode either grid-leak bias i cathode 
ing of ordinary radio and TV (Fig. 2). In the first case, the diode follower, it more like to be a tube 
receivers. Two factors, however, load looks into a grid resistor of 3 to 10 or component fault. The | frequency 
demand special consideration and care megohms; in the second case, the grid response could imy ed b in- 
noise and distortion. resistor may be 1 megohm or less but creasing the rf the ng capac 
Distortion in both AM and FM tuners the effective input resistance is multi- itor but this wi ot hi the loading; 
must be kept to a minimum. The better plied up to 10 times by the current feed indeed it will load the diode re heavily 
the high-fidelity amplifiers and speak back of the follower. In either case, the at very low frequer 
ers following the tuners, the more _ diode should be capable of handling high A few AM tuner i the infinite 
audible and annoying the distortion. modulation percentages with acceptably impedance or cathode ver detector 
Indeed, in the best systems, the total low distortion. (Fig. 3). Thi cto! capable of 
distortion at the output is likely to con- handling high percentage f modula 
sist very largely of the distortion pres- tion with low distortion. For lowest di 
ent in the output of the tuner. # . sky: > tortion the cathode loa ymetime 
Almost all radio programs are heavily critical. If such a receive levelops high 
limited. And while limiting amplifiers 4 : distortion, check the , of the 
are much better today than formerly, cathode resistor (or resist ) and the 
heavy limiting is usually obtained at the fi sTPYT r.f. bypass capacit 
price of some distortion. Moreover, = shorts 
though the signal radiated by most sta- 4 e : ; 
tions may meet FCC standards as to , Distortion in FM tuners 
distortion as transmitted, it will con- Excessive distortion ir ; 
siderably exceed FCC standards as re- + principally the result of gnment 
ceived because the high average modu- . of the if. amplifier a etector. For 
lation level drives the detectors into the Fig. 2—Detector feeds cathode follower. lowest distortion the i vmandwidth 
high-distortion region of their operat- should be not le thar c at the 
ing curves. This will produce at least If the distortion is high, check the 6-db point and prefs fro 180 
1‘; harmonie distortion (or about 4% diode detector and its associated ampli to 240 ke. The curve sh al se a 
IM) on even the best programs from fier. There is a simple check for diode symmetrical as possible "he erimi 
the best stations on the best tuners. loading. Feed an audio signal into the nator curve should be ve traight and 
Clearly then, it is highly essential to end of the diode load which goes to the the straight portior j é least 
minimize the distortion produced by the following stage. Measure the output of 200 and preferably 24| gy. There 
tuner as completely as possible. the following audio amplifier as you’ fore, when lowest distor called 
In AM tuners distortion is largely sweep the signal from 200 to 20 cycles for, careful alignment t] cope, 
caused by the detector. Most tuners use If the input resistance of the audio weep generator ; arker 
diode detectors. To hold down the dis stage is as high as it should be to main is absolute! 
tortion the diode load is kept very high tain a high diode load (and keep dis Regenera 
either by using grid-leak biasing (Fig tortion low), the response at very low tortion in F 
frequencies should be very flat—even if itself a 
the coupling capacitor is small. You 
should get not more than a 3-db drop at 
20 cycles with any coupling capacitor 
larger than .001 yf if the following stage 
uses either a 10-megohm grid resistor 
is a cathode follower. In fact, in a 
hi-fi tuner the response should be within 
1 db. If the drop is greater than this, 
it is a pretty safe assumption that the 
eee . diode will be too heavily loaded to keep 
sea istortion down to a safe minimum, 
2 \OME This may be the fault of the design; 
Fig. 1—Diode detector feeding an audio if 80, there is nothing you can do about 
amplifier using grid-leak biasing. it short of redesigning the audio end Fig. 3—Infinite-impedance detector 
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in 
peaking of coils 
look 


can; 


If extreme 
the curve, 
it if 
off the trimmer 
to produce the 
curve 


scope visual alignment 
misshapes 
for Cure 
if you cannot 
the offending 
symmetrical 
possible 

A 


can 
weak 


regeneration 
back 


stage 


you 


on 


most and smoothest 


of 


on 


distortion 
tuners remote or 
the signal arrives 
producing phase dis- 
tortion which reduced not much, if 
by the This type of dis- 
tortion must be treated the same way as 
multiple-path ghosts in TV—by using a 
directional antenna and orienting it to 
all but one receiving path 

limiting at the broadcast 
similar phase dis- 
reduced not much, 


most annoying 


FM 


when 


type 
occur in 
signals 
by multiple paths, 


any, limiters 


eliminate 

Excessive 
station can produce 
tortion which also is 
if any, by the limiters. The audible 
effects of these two type of phase dis- 
fall the 10,000- to 15,000- 
cycle range principally and can be very 
Nothing, of course, can be 
distortion i the signal 
orientation 
to 
to limiting 


tortion into 
annoying 
if the 
Howe ver, 
tell 
multiple-path 
Another 


when 


done 
itself 
will 


in 
antenna 
it 


or 


you whether is due 
reception 
problem sometimes arises 
tuners 

distortion 
produced by ove rdriving one or 
the converter. 
Theoretically, an overdriven if. or r-f. 
hould sort of limiter 


distortion produced should be 


extremely sensitive are 


used on strong local stations 


may 


more taye es pec ially 


tage become a 
the 
minimized by 
ever, of the distortion is phase or 
I'M distortion and is not affected by the 
limiting action. This type of distortion 


can be diagnosed by reducing the input 


and 
the limiting action. How- 


sone 


either with an «attenuator pad or by 


using a very antenna—a 4- or 
foot length of 
Another 


distortion 


poor v 
wire 


ible 


be 


per haps 

of increased 
found in the 
following the 


tandards 


pose 
may 
emphasis network de 
Under FM 
broadcasting calls for a treble boost of 
4.7 db at 10,000 achieved by a 
»microsecond network. The receiver 
should have complementary 
emphasis network of 75 
or a slope of 13.7 db at 


cause 
de 


tector present 


1! cycles 
pa 
‘ 
u de 
microseconds 
10,000 cycles 


wy ttl 


£ - EMPHASIS 


af ~) Toa 
> ——_— 


| isom [1 AMPL 


hay he a 
‘ t Ow i 


Fig. 4——De-emphasis networks in the: a, 
Foster-Seeley; 6, ratio detector circuits. 
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The pre-emphasis in the station has a 
tendency to accentuate distortion as well 
as treble tone. If the 
provide complete 
phasis, the result is higher audible « 
tortion, as well as a shrill treble. | 
fortunately, some tuners do not provide 
complete de-emphasis and others actu- 
ally produce a treble boost of up to 10 
db at 10,000 cycles, with a corresponding 
increase in audible 
times, too, a failure of components may 
shift the de-emphasis slope 

Fig. 4 shows typical de-emphasis net- 
works for the Foster-Seely circuit a and 
the ratio detector b. The network con- 
of a shunt 
capacitor. Individual values are not im- 
portant and may vary. The 
thing is that the time constant 
be 75 microseconds. There 
of tolerance and in practice a product 
of between 60 and 85 microseconds may 
be acceptable; the lower value produces 
u“ of about 2 db at 10,000 cycles, 
and the latter a slope of about the 
value. 

You can also check the slope with an 
audio generator and meter. Apply the 
generator output to point X and meas- 
ure the tuner output. Check the dif 
ference in reading between 1,000 and 
10,000 cycles. It should be between 13 
and 14 db down at 10,000 cycle 

If the distortion seems high on all 
stations and the treble is also shrill, 
check the de-emphasis in the same man 
ner. The may be off-value 
the capacitor open or leaky. If the time 
constant is not close to 75 microseconds, 
the simplest correction can be obtained 
by replacing the resistor with one whose 


receiver does not 


or accurate de-em 
11s 


n- 


Some- 


distortion 


sists series resistor and a 
important 
should 


if some range 


boost 


same 


resistor or 


resistance yields the required time con 
stant (or produces the 14-db 
10 ke) with the capacitor 
the circuit. The 
duces a loss of gain and should not be 
will 
following 


slope at 
already in 


series resistance pro 
too high; values up to 150,000 ohm 
usually be all right if the 
grid resistor is 500,000 ohms 

The technician should be careful 
to blame signal distortion the 
ceiver. Record programs specially 
likely to contain considerable distortion 


or larger 
not 
on re 


are ¢ 


because of improper or careless equal 
ization of the pickup, a worn needle or 
records which have been played too long 
and improperly stored. Before you tear 
up a tuner be sure the distortion is not 
in the signal. Tuner distortion will be 
fairly constant from station to station 
and with live or recorded material; sig- 
nal distortion will vary from station to 
station and record to record. 


Receiver noise 

Aside from hum, a familiar 
to the service technician, the 
hi-fi tuners take the form 
channel interference AM 
complete noise suppression on FM 

High-fidelity reception of AM stations 
For good treble 


problem 
noises in 
of inter- 


on and in 


faces a difficult obstacle 
response the bandwidth should be wide. 
Unfortunately, a bandwidt} 
creases the interference from adjacent 


wide in 


channel stations. The problem is more 


serious in 


high fidelit: 


following amplifier and 


flat 
ference 


response to 


18 


than in the ordinary 


15 
considerably 
radio 


or 


CCE 


Designers try to minin 


lem by using a wide bandwit! 


section but following it 


of low-pass or 
the audio 
fering noise. 
making the 


section 


; 
\ 


band-re« 


0 cut 


Another 
bandwidtt 


enough to attenuate the 


a level low 
noyance 
When faced 
if the tuner 
Such filters, 
or 
easily 
circuit 
more 


recognized 

tracing: 
inductances 
and often 
resistors and 
follow the detector 


a 


enough t 


with 


uses 


a 


whether 
band-rejection type, 


ma 


They 
in tl 
complicat 


capacitor 


and |} 


audio amplifier. The 
test the operation of 
feed an audio signal a 


work and measuré¢ 


stage following the n« 


th 


output. Sweep the signal! 


evcles 
attenuation 


15,000 
severe 
the 
cycles 


region 


If do 


you 


You 


20 


between 7! 


not, 


ponents of the network 


and 


Careful alignment o 


channels is very 


tuners, 


serious off-values 


‘ 


import 


whether or not the 


filter. Visual alignment 


mended. If the 


tuner 


filter, align the tuner fo1 


the 
each side of center 
provide the flattes 


on response 


If the tuner has no 


ful alignment is 


t 


curve 


¢ 
requ 
au 


whi 


even 


Again visual alignment 
but in this case it pays to 


as look. Make 


curve as flat 


the 


as 


top 


you cal 


should be as steep as po 


attenuation at 


10 ke eact 


should be at least 20 db 


(for 
to 


of listening 
when tuned 
observation 
a sweep oscillator) 


a 


lowe 


x 


twor 


110 
i! 


statior 


(for flatte 


| 


1 


best possible compromise 


If your regular (not 


; 


\ 


1é Til 


Ww 


lator or generator permit 


of an external 
alignment 
Put the 


record on 


a 


a 


¢ 


I 


ar 


procedure is 
Clarkstan 
turntable 


u“ 


a 


with the preamp to produ 
and straightest trace as 


scope 3 
into the 
gain for 


signal 


modulation of 


4. Inject modulated r.f 


5. Observe 
tuner. 6. 


the 


trace 
Align tuner to 


at 


as complete attenuatior 


10 ke; second, the 
50 to 7,500 cycles 


flat? 
1a ‘ 


generator 


ake 


} 


t¥ 


; 
j 


J 


Inject the equalized 








From ZERO 

to CAPACITY 
PRODUCTION 

IN THREE MONTHS! 


The same ‘“‘advanced- 
CBS-Colortron and tt 
engineered and built t! 
Kalamazoo, Michigan. 7 
Hytron activity bro 
tion up to capacit 
after first shipment 
with your demand 

ture tubes, look t 
and forward-thinku 
CBS-Hytron 


LD = CBS-HYTRON 
Sar Ma ffice: [ 


A Division r¢ lumbio Br / 


A member of the CBS family: C 
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beyond 
a shiha dow 
ofa doubt 


the most versatile 7S rpm 
crystal phono cartridge 
of them all! 


MODEL W78 


THIS DUAL-WEIGHT, DUAL-VOLT PICKUP CARTRIDGE 
REPLACES 149 DIFFERENT MODELS OF 78-RPM CARTRIDGES! 


The W78 Dual- Weight) Dual-Volt Phono 
Cartridge replaces 149 different steel and aluminum case 
cartridges currently found in 78 rpm equipment! 

‘This versatility shows beyond a shadow of a doubt that 
the W78 is the most useful crystal phono cartridge ever designed 
for 78 rpm cartridge replacement business! 

Actual sales to servicemen prove that the versatile 
W 78 cartridge is a replacement sensation— prove indeed that 
the W78 fills a great need—for here in one 
cartridge model is the answer to servicemen’s inventory 

problems for 78 rpm cartridges! 








—_ _ = T = T = 7 —E — 
| | MIN 
MODEL | } UST | 
nO Tyre PRICE 


’ 


OUTPUT | NEEDLE| RESPONSE NET 


LEVEL —f TO wT 


Y 
' 
| | Dual Weight 
| 25 grams 
wre | Crystot | 5.55 4.0V or 2. 0V len, | 6,000 cps 12 grams N ne | 
| ; 
Pete ES | , ) See Re senemetant = name 


tDual-Weight Cartridge. Has weight slug secured by shrink-on band, With lead 
weight, net weight of cartridge is 25 grams. If 12 gram weight is desired, the shrink-on 
hand can be cut off and the lead weight removed. In uddition \Mlodel W78 has 
capacitor, furnished as accessory 1.0 volts; with 


0 volts. 


Without capacitor output is 
eapacitor output is 
See your Shure Distributor 6r write the factory for 
Replacement Chart which lists the 149 crystal phono 
cartridges replaced by Model W78 





SHURE a Wu of Duality 


SHURE BROTHERS, INC. @ 225 WEST HURON STREET @ CHICAGO 10, ILLINOIS 
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Interchannel interfer 


otte made worse by bett 

ensitivity. Try reducing a 
shortening the ant 

erely the built-in ante 


FM Noise 
Noise in FM tuner 

result of incomplete limit 

however, to check the 

the noise is due to the aud 


is especially so in tur 


contain control units and 
audio gain may be ver 

tube or resistor nois¢ 

The check is very sim] 

has an input 
from FM to another chanr 
a high-level channel. If t! 
there, the fault is in th 

you can remove the FM 
If the noise continues, it 


selector 


end; if it is greatly or « 
it is in the tuner port 
Incomplete quieting is a 
insufficient 
although there is a possi| 
the limiter 
detector. If noise supp! 
complete even on the str 
it is well to check the 
tector stages for fault 
nents. If replacement 
sure to use exactly tl 


the result of 


stage or 


Limiters are de 
WwW hick 


constants can be 


tants 


the original desigr 

Assuming that in 
has developed with tim« 
fault of design, the tro 
te corrected by repia 
realigning 

In fringe area now 
quieting may be the 
bination of weak signa 

iver sensitivity. If rest 
sensitivity by 


and realignme nt does 


pe ak 


quieting, thing 
hopele ~ Provid 
nput 


plete 
entire! 
a wgreate! igna 
achieved by using an ant 
gain and matching it ar 
the receiver to produce 

transfer The tee hniqu 
as those 
ception. If the 

favored station, 


used in imy 
noise o« 
it may 
re-orienting the antenna 
\ booster may solve tl 
It is hard to tell without a 
a booster whether the 
he sufficient. But there 
of thumb: If the desire: 
fairly uniform ar 
quieting not complete, 
10 to 1 that the booster 
if the statior 
only occasionally and 
most of the time 
nprovement are poorer 


However, 
noise 


has a sensitivity of 5 r 
ter, the chances of in 
very small; but if the 
than 


ch ances are good. 


tivity is less 


RADIO-ELE 
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ONLY 


/ e Impex OU0 tape recorder: 


Karlson enclosure; Dubbing 
D-500 level indicator and t 


aa ords: god re arding 


By MONITOR 


“AS not surprised to ascertain f1 extremely versatile, easy to use and, lope 
tests that the new Ampex 600 above all, just about as foolproof as ¢ ke at 

tape recorder not only meet the tape recorder could he tice, the 
vecifications claimed for it (see the The 600 is a single-speed job (7% of curve 

ible), but thoroughly lives up to the inches per second) and comes with’ a for the 

enviably high standards set by its olde ingle-track heads. The claimed re 

and bigger brothers in performance, sponse is attainable at a level 20 db be 

juality and workmanship. I was sut low 0 VU. At higher levels the response | 

prised, however, to find that despite it lopes more severely in the treble be . 


/ 


; 


mallness and simplicity, the 600 is cause of tape saturation. This is true 


i 


of all low-speed recorders because of 
TABLE |. AMPEX 600 SPECIFICATIONS the great amount of treble boost neces 
TAPE SPEED: 7'/, inches per second sary to compensate for the low speed 
FREQUENCY RESPONSE: 40 to 15,000 cycles per and tape characteristi Fig. 1 shows 
second; * 2 db 50 to 10,000 c.p.s.; down no more th AGRA bts 
than 4'db at 15,000 c.p.s ie response curves I obtained at sev 
SIGNAL-TO-NOISE RATIO: Over 55 db below peak ral levels with good, but not top 
recording level at 3% total harmonic distortio quality, tape. At the 20-db level the 
FLUTTER AND WOW: Under 0.25%, high-frequency response is within 1 db 
PLAYING TIME: 32 minutes with 7-inch, |,200-foot o 
“= to 12 ke and down only 4 db at 15 ke 
REWIND TIME: 90 seconds for full 1,200-foot ree also only 12 db down at 17.5 ke. There 
PLAYBACK TIMING ACCURACY: © 34 seconds in is a 3-db bass boost between 50 and 
s 30-minute recording 
RECORD INPUTS: Microphone: any high-imped i 
ance microphone (Low-Impedance Conversion low 50 cycles all the way to 20 cyck 
Kit, Catalog No. 9359 available at extra cost.) At the 10-db level (which 
Line: 0.5 volt required for program leve 
represent average musical saks) the 
PLAYBACK OUTPUT POWER: {25 volts into 10.000 epresent average musics: peaks) 
shm load at program level high-frequency response is down only 2 
REQUIREMENTS: |17 volts, 60 cycles: 052 ampere db at 10 ke, 6 db at 12 ke and 20 db at 
6! watts 
(IN : T ort to e 
MP S/lt sit). electronic top ares. bx 12), db all the way down to 20 cycles. At the 
depth below top plate: 5; height above top plate 0-db level, which 
I /> 


1,000 cycles, and a mere 2-db slope be 


would 


15 ke while the bass is within +2 


represents maximum 
peaks, the bass is flat to 50 cycles and 


WEIGHT: Less than 28 pounds, in portable carrying th : 
ie treble 


ase slopes to i db at 20 ecvcles: 


Fig l Response curve of Ympex 600 


The new (mpex 
model 600 tape re- 
corder. 


The Karlson 15 B 
speaker enclosure 


JANUARY, 1955 





lets Talk 
Crgmic Copacitors... 


and the most 
complete standard 
stock line... 


. 


eS jaa he 


NON.-IN ate 


@three Temperature Coeffi- 
cients: MPO, N330, N750: Close 
tolerance on all temperature 
coefficients. 

> @QNon-insulated, Molded insu- 
lated, Dipped Phenolic in- 
sulated. 

> @ Wide range of capacity values, 
close tolerance on all capacity 
values. 

A @ Provide commercial equiva- 
lents of many often used JAN 
types. 


a 


One purpose of the three temperature coeffi- 
cients is to provide the means of combining 
in parallel, various combinations of NPO and 
N330; and NPO and N750 
mediate temperature 
for computing these values as well as a sim- 
ple nomograph for quick computations will 
be afforded in service information. 


to obtain inter- 


coefficients. Formulae 


The range of capacity values is the most 
complete offered as standard stock by any 
ceramic capacitor manulacturer. Servicemen 
and engineers . . . your distributor has these 
capacitors to meet your requirements for TV 
replacements, laboratory work, and proto- 
type development. 

Write for complete list of capacity 
values available JAN equivalent 
table, and nomograph. 


ERIE components are stocked at leading 
electronic distributors everywhere. 


ELECTRONICS DISTRIBUTOR DIVISION 


ERIE RESISTOR CORPORATION 


ERIE, PA 
ERIE, PA. « LONDON 


TRENTON, ONTARIO 


ENGLAND 


| ings 1s 





| be made at 
| sembly could be removed from the case 


“synchronous motor is used very 


| nance 18 


| extra) is very complete and 
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amplitude of 000 


freque ncies aADOVE 
cycles is a good 20 db down from that 
of the region between 70 and 1,000 
cycles in which the 
music occur. Incidentally, 
is just as flat and free of peaks o 


powers of 


the re 


peak 
ponse 
as the continuou 
vealed no departure from the 
ness of the spot frequency 


curves; weep re 
mooth- 
The 
specified noise level appli 
input channel and my 
confirmed it. 
The listening quality of the record 


There was a scarce 


superb 
perceptible difference between the sound 
of the tapes dubbed from such demand 
ing records as the Spectrutone Musical 
Cook Fiesta 


record >| 


Gadgetry and F'lamenca 
and the 
when a Ferranti pickup was 


difference could 


themselves 
T hi 


some 


original 
used 
be eliminated by 
judicious treble the 
back amplifier. There was no diffe: 
when the G-E pickup was used 
Two input channels are provided, 


boosting of play 


ence 


one 
for high-impedance mike and one for a 
line. The two channels 
with individual volume control 
out switching. Either the the 
recording head or the output of the 
tape itself can be monitored 
headsets (or amplifier) or 
switch per 


can be mixed 
with 


input to 


recorded 
both with 
with a meter. A 
mits instant comparison of the 
with the output while 
It is even possible to produce an “echo 
chamber” effect mike 
& la Les Paul by the simple expedient 
of feeding back a of the re 
corded output to the line The 
only equipment needed is a short length 
end 


monitor 
tape 


when using the 
portion 
input 


of cable with a phone plug at one 
and a phono plug at the other 
The 600 can very 
tied into any hi-fi 
the-air or off-the-record 
a moment’ 


conveniently be 
that off 


can 


system so 
recording 
notice. The as 
and mounted in a cabinet, or vice 
in not 10 minutes so the re 
corder used for both 
and portable use. . 

The extremely 
section is of superb quality. A 


versa, 
much over 
could be 


mechanical 
single 
effec 
Editing is very rapid and simple, 
although for such fine touches as elimi 
nating a final “s”’ the 
fact that the tape rides rather deep in 
the head assembly makes it rather diffi- 
cult to mark precisely. Routine mainte- 
reduced 
odic cleaning of heads 
lubrication every 500 
The service manual (available for $1.75 
specific 


simple 


tively 


from a word, 


to a minimum; 
idler 


covers it. 


perl 
and and 


hours 


The electronic the 
of which is printed in the 


portion, 
Operator ’s 


| Guide supplied with the equipment, is | 


quite elaborate despite the small size 
Here there are precise 
all’ necessary factors 
playback equalization, recording, 
back and level, 
noise balancing, etc. All thes 
ments are through controls on the 
chassis—well out of sight 


adjustments for 
and 
play 


rec ording 


monitoring 
adjust 


and 


input | 
recording. | 


studio 





diagram | 


biasing, 


removed 


REPEAT SALE BY 


porpul 


AR DEM AND 


WORLD-FAMOUS HI-FI 3-SPEED 
AUTOMATIC PHONO 
3 SPEAKERS 


Deluxe 3-speed auto- 
matic record player 
with speaker cross over 
network for true high 
fidelity. 4 tube ampli 
fier scienvifically de 
signed to reproduce 
from 20 to 20,000 
cycles. Automatic shut 
off for amplifier when 
last record has played 
Beautiful mahogany 


CLOSE OUT 
, cabinet with luxurious 


PRICE! : 
woven grill. Dimen 


725) 
sions: 17% x 15% j 
oe 


Nationally 
Advertised 
for $139.95 


px 11°. Weight 30 Ibs | 


Write Dept.RE-1 for FREE catalog 4 


STEVE-EL Electronics Corp. 


61 Reade St New York 7, N. Y 


DON'T 
THROW 
OLD 
RADIOS 
AWAY! 


Here's the data you need 
to fix them FAST and r-i-q-h-t! 


Just look up the how 
want t fix 

Four times ou { 5, thie ¢ 

rardi RADI TROUBLESHOOTE! 

gives exactly the informat i 

fi Tells 

shows 


time Har 


what s like 
how to hx 

rdbook 

model made b 202 manutl 
1942 Using it, even beginners 
which might otherwise 
lacking. Witt 


moat of then id sets 


be thrown 
nformatior 


can be t 


THE ONLY GUIDE OF ITS KIND! 


Cuts service time in half ! 
mmor 


troub 


tube and component data er 

TRY IT 10 DAYS... 
Dept. RE-15. RINEHART & CO Ine 
232 Madison Ave. Mew York 16. ¥ 


Send G 
HANDBOOK 
to keep boo! 


at our risk! 


di RADIO 
10-day free « 
“ 1 ther rer 
$6.50 plus a few cents p 
return t k tpaid and 


for 
xk, I 
NAMI 


crry ZONE STATE $ 


RADIO-ELECTR 
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Not a single channel antenna! 
Loy molaleliil-ciamelimailelililcimelilciilil: 


But! A brand new type of antenna... 
an antenna that gives you... for the 
first time... peaked performance on 


A radically new—radically different, original 
the stations in your area! 


Winegard design idea . . . that for the first 
time permits channel peaking on any 


combination of channels you can think of. This KS the New 
TT 


means—it is now possible for you to have an 


antenna that is actually tailored to your area WI NM EGARD 


—that will deliver peak gain on the channels 





you are able to receive in your area. 





WHAT IS THE COMBINATION NEEDED 
IN YOUR AREA? 





CODE LETTER CHANNEL CODE WO CHANNEL Only the Combo gives you such 


A ] 7 extreme flexibility— 


Can be used as a single channel antenna. 
Can be used as an all-channel antenna. 
& Can be used a1 o combination yagi peaked to 




















the channels in your area. 

Con be used os a stacked array—(stacking 

bars available for stacking 2 and 4 boys.) 

9 Can be used as a large screen array ("Full size” 
reflector screens available for such use.) 


] 0 Features— 
Peaked to the channels in your area, 


——j Electro-lens Focusing.* 
Tl Light—compact—tlow wind resistance. 


























Adaptable to any reception requirement- 
from close in to the most distant fringe creas. 

















Quality—all weather construction—to with- 
12 stand high winds and ice loading. 
——— ~-~—4 


Note: Due fo limited space on this page, it is not possible to explain in great il all the 
nienna. $ for those 





technical operating details, applications, etc of this amazing new ¢ 


13 who want all the facts, see your neorest jobber or write directly to the Winegord factory 


(P.S. Send us the combination of channels that you receive in y 














“PATENT PENDING 





See your jobber or write us for additional information about the Combo 


WINEGARD company 


~ 3000 SCOTTEN BOULEVARD, BURLINGTON, 1OWA: 


Winegard — America's most wanted line of TV antennas — designed to make installations quicker — easier —and more profitable 


JANUARY, 1955 
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- ; . ! any possibility 


ance, 


P r e ¢ I sS € ‘ | hort, the Ampex 


‘ ip with the ve 
says: Ask ANY | high-ndelity. quality” bu 
Engineer or Serviceman, EXCLUSIVE PRECISE 8¥s rt The Karlson enclosure 


uits even in 
2 08m sit form $129.50 
2 08w factory 4 $229.50 } t 


“WHAT'S THE TOUGHEST ([aanesteesmmn manera 


@00W factor é $199.50 is the inability of 


TEST OF ALL?” lise * precise +/ iT ana 


ical pectrum 


YOUR test the way the equipment me quite heroi 

for extending 
works m actual vse unde r actval 
ward to includ 


conditions. PRECISE test equipment has ‘ y we have had 


passed that test countless times every ob with relative 
° . 


vel and succes 
which, thoug! 


inches in outside dimer 


instrument fully proven. That is why YOU 
and thousands like you have made PRECISE 


33.03" © cut the suspense) 


the fastest growing line of test instruments nit ¢ 
' factory wired $49.95 


in America today! ‘ ge down to 

' litable loud peaker 
Remember, too, PRECISE uses no Karlson could 
surplus. See the complete line of , ale om reseed It 
PRECISE quality instruments at your howevel 
jobber now—and save! pipes of 
nave or 


They are 


1 equals a qua 





yher frequetr 
PRECISE RESISTANCE 

OLC ADE BOK Z P very compara 

a 46nn hit form $16.05 

a 46ew factory wed $24.95 . ” > v transml ior 


SE CAPACITY OLCADE 81 torn Pr } Thus a colu 

Y a trons 
harmonics; but 
open end at ft? 
column 1 a ha 


iple of a half 


~ ) ) 
| and results in cance 
“Se, | in é horted stub. T! 
. is as in a of | 
4 ! Karlson ay t 


na lip o1 





PRECISE Hee ntact Paeoes 4 

e009 awed only $4.98 ak are broads 

PRECISE AFAR TY & MARKER GENERATOR : nal ¢ 

PRECISE af PROT . yon hit form $33.95 NEW PRECIS , ' ‘ ‘uer 1? l continued f 
ee anes omy 06.8 pre-assembled head $38.95 gis t form $69.95 via i anes 

PRECISE CAPACITY ATTENUATOR PROBE factory wired $53.95 il ¢ $139.95 a le Column 
£900 wired only $5.95 ponential shape, 


. . . . ‘ 
precise * pre (nd response 
teadel who exa 


cit ure will be 





resemblance to 
it is the harde 


Karlson ha 


CiSt AF SIGNAL GENERATOR 
ait form $2 WEw PRECISE vaCuUM TUet 

$33.50 pre assembied head $26.95 Fa! bit torn 
oy wed $52.50 iow factory wed $39.95 #909W factory wired $37.50 








precise *« pre 


=] me | oe. 
om precise 
ae j=} coucns DEVELOPMENT CORP. 


OCEANSIDE, NEW YORK 





rat { wiw tT) Than e «it 
PRECISE offers & comple and o 
the understanding of tranmsiat 
beet covers the phys 
toms in sumple and non ¢ mat torn ‘ 


ciectoiyica cosh. senators conaenvers ¢h SEND FOR NEWEST PRECISE CATALOG—DEPT a se 


Mode 
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distance 


e THE FINEST FRINGE AREA 
ANTENNA EVER PRODUCED 


© UNEQUALLED FOR DISTANCES 
UP TO 200 MILES 


“HURRICANE BUILT’’ 
-WEIGHT APP. 16 LBS. 


The famous Telrex Model 8X-TV, undis - 
puted distance champion for over 6 years ATENTED) 
The accepted standard in fringe area in 

stallations . .. if the Model 8X-TV does not MODEL 8X-TV 
provide a usable signal, reception is Telrex tper 
either impossible or impractical. Built of 

weather-proven components throughout to 

withstand severest weather conditions 


NEW VHF “KING PIN’ BEST FOR B&W OR COLOR TV! 


The new Telrex “KING PIN” — utilizing the @ Maximum ( 
Patented “Conical-V-Beam” theory to per- © Maxin 
fection — provides excellent performance ® Mini 

on both VHF and UHF. “Conical-V-Beam” 
dipoles afford best and-most uniform 
match to 300 or 200 ohm line across entire 
band. Write for catalogs and prices today! @ Installs Quick 


TELEREX HAS THE ANSWER TO ANTENNA PROBLEMS 
OVER 100 MODELS FOR EVERY TYPE INSTALLATION 


@NoPl 
@ Pre-assen 


ASBURY PARK 9 


NEW JERSEY 
“CONICAL-V-BEAMS” ° 





DON'T JUST MAKE A REPLACEMENT 
.»»MAKE AN IMPROVEMENT 


with a 


UAM 


Adpustialone 
Ask for QUAM . SPEAKER 


the quality line, 
for all your 
speaker needs. 


The performance of a set can be no 
better than the performance of its 
loudspeaker—and QUAM speakers 


will make any set sound better 


because of their patented design 
heavier magnetic structures, and 
because a QUAM replacement 


speaker isan exact replacement 
designed to do a specific job 


FREE The That's why servicemen all over the 

country have named QUAM their 
QUAM catalog preferred brand of replacement 
listing over 100 speaker, by a wide margin (Brand 


exact replacement Name Surveys April 1954 


speakers. 


QUAM-NICHOLS COMPANY 


236 East Chicago 37, WWlinois 


OVER 97,000 TECHNICIANS HAVE LEARNED 


HOW TO GET THE MOST OUT OF : 
BASIC TEST EQUIPMENT be 


‘Servicing by Signal Substitution’ / °° 


A BEST SELLER FOR OVER 13 YEARS! 5 
(NEW, UP-TO-DATE, 14th EDITION) “gna/ 


The Modern, Simplified, Dynamic Approach to j Substinyy 
all Receiver Adjustment & Alignment Problems |; ‘on 


% Nothing complicated to learn 

% No extra equipment to purchase 

® Universal . non-obsolescent 

*% Employs only Basic Test Instruments 


Aak for “S.S.8.” at your local Radio 
Parts jobber or remit 40¢ in emall 
stamps or coin directly to factory 


70.31 84th STREET, GLENDALE 27 


for AM 
FM.-TV 


ONLY 40° 


ble 


n 
ow hel 
you redouble 
the value of 
your basic test 
equipment 


PRECISION APPARATUS COMPANY. INC 


t ! ae 
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ral 


} principle to 
further. The result i 
juite complicated st 
which does a spectacular 
I have had a Karl 
couple of months and ha 
peakers in just abe 
range Whether or not 
clain it beats a 30-f 
not determine, having r 
a 30-foot horn. But 
put out an amazing ba 
of proportion to its size 
the design capacity of tl 
The degree to whict 
covered will de pena 
the peaker the lower 
the flatter the response 
Every speaker seems t 
half to a full octave 
one would imagine fre 
pecifications. The RCA 
older 515S2 both ha 
free air of between 4 
soth, in the Karlson e1 
response down to 20 cy 
tains a large and domina 
of fundamental. In ar 
both cut off severely be 
Actually, what surpr 
a not the performar 
peakers, but what it 
pensive one For Ir 
prewar Cinaudagraph 
in t and the result w 
The medium-priced 
juced an exceptiona 
response and a vé 
iggests that th 
let their vsten 
might consider 
enclosure it 
with an inexpe 
characterist 
tem 
respon 
from the 
nas a ver 
and read 
ot preads tl! 
the orchestra 
to speak, inst 
the next roo 
a small hole IT 
» the good 
e! there l 
some will like m« 
what Mr. Karl 
d ring time.” 

n word 
onance nor rea 
he called “bu 
most room ar 
t is a rather sy 

feeling of preset! 


peaker, not at 


a 
nent, can be put a 
The ba s respor 

on ise in a corne 

ld be put in a co 

der to think what 


as would do to the li 


D-500 level indicator, test 
Almost every audiopl 
a complete technical du 


wants to measure the 


RADIO-ELE 
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ystem and thereby to ascertain its per- 
formance and condition. And there are 

any excellent test records available 4 ; 48 
hich would make this possible—pro y “a sohncon 
ided he has some kind of output in 
dicator. And there’s the rub, for an 
output meter or wattmeter or a.c. volt 
meter is seldom a part of the well 
furnished modern home, even the hi-fi 
household Therefore, in offering it 
1)-500 level indicator’ at the modes 
price of $3.95 the Dubbings Co. is 
filling a real need. The question is: How 
vell does it fill the need? I'll summarize 


right at the start by saying that it does A r | W hN 
a good job of it. It is simple enough to aes 


be useful to anybody bright enough to 


understand what a level indicator is ' 
and why one is necessary, and with Ce Mid = = 
reasonable care should offer no trouble . 


sag Complete training in modern 
The D-500 is a very simple gadget Pp S| 

indeed. It consists of three battery typ: professional atch iil’): only 

pilot bulbs in a plastic case, hooked 

up so that the bulbs light vp progres ; $12 eee 3 months to pay! 
vely as the input voltage increases 

The bulbs and circuit have been chosen 

o that the bulbs light up at levels 3 


iy apart. There are two flexible leads FIX ANY RADIO OR TV SET EVER 


alligator clips to connect ; 
gadget to the loudspeake t lifier MADE b f 
gadget to the loudspeaker or amplifi --..@asier.... etter....faster 
‘ n als 
To use it one adjusts the amplifier This big, 822-page book brings y 


: . the kind of PROFESSIONAL trair ; 
gain with a reference signal so that the Radio & TV that helps you handle the toughest 
middle bulb just begins to glow. Varia 


A.A. 
Ghirardi 


radio-television-electronic service bs 
Receiver as slick and as accurately as you - 
tions in level will now be indicated by TROUBLESHOOTING do the easy ones 
variations in the light output of the AND REPAIR For service beginners, Radio & Tele 


vision Receiver TROUBLE-SHOOTING 
three bulbs. A 1-db drop will cause the by GI i & AND REPAIR is a complete, easily Pract 
DY siirarali¢ 


middle bulb to go out completely ; a understood professional training ideas 
: . Johnson course. For experienced servicemen, it Battery-set 

}-db drop will also extinguish the end is the ideal way to ‘brush up f municat 

a oe es . : ‘ . . 822 pag 417 specific jobs; to develop better tr Guide ¢ 
bulb; a 3-db rise will cause the third pages, 41 ie ‘aaa tad cect 
bulb to begin glowin y and a 5-db rise illustration and to find quick answers to puzzling 

x £ : i 

* > i , 7 ‘ ‘eo Pri a service problems 
will cause it to light with full brilliance. e§ Sow be Glee. 0 febes con. trees 
The total safe range is around & or 9% ‘ cabal alle each service procedure fron 

, . . : _ . coupon cating troubles quicker and with less 
db—enough for most hi-fi measure- Socllah te sepaitien Chums tadler cad 
ments. better 


Considerable care is necessary to 


evo, bulb burnouts since even the | LEARN BASIC CIRCUITS....and watch 


transients produced by a switch 


a the setting down of the pickup may service "*headaches’’ disappear! 


high enough to blow them out. How- 
ever, if you follow the instructions Radio & TV It's amazing how much easier you know the 
, Receiver can repair a me and television sets and w t ‘ 
i tric ctronic equipment weless testine 
: CMRCUTTRY Sie ges htoe al beet al eah 
elementary judgment, you should have AND OPERATION y ’ hout. 1 


You locate troubies in a jiffy because 
no trouble I didn’t. Despite the fact 1 2 you know what to look for and where 
: . (;hirard & to look. You handle jobs lots faster 

that I put in everal hours of use on oht better .. . and more profitably 
my test gadget, I didn’t burn out a Radio & Television Receiver CIR 
he rages CUITRY AND OPERATION gives you 4 

single bulb. I found I could discern 7 Ny , complete understanding of bas 
differences in level as small as a half Sr nag cuits as well as their varieties 


. eit . ‘ teaches you to recognize them to tay 
_ ibel, rs compared with a pe rie tly offer!) understand their peculiarities . . . to jay FREE 
linear wattmeter. 


There are many excellent test records FREE EXAMINATION or easy terms! 
on the market, but Dubbings has man- soeues aabant- don cals ik ais aes cas ee os an as es Wn 0 Gn ee 
aged to find and fill a couple of blanks B Dept. RE-15, RINEHART & CO., INC 

§ 232 Madison Ave., New York 16, N.Y 
vhich have long bothered many of us. 
The D-100 offers a frequency run from 
(0-1,200 cycles, an unmodulated band CIRCUITRY y TROUBLE 
; AND “OPERATION Price NG A REPAIR 
‘ testing rumble and hum; a 3,000 $6.50) 


| COMBINATION OFFER ' ‘ Res 


carefully and exactly, and exercise 


cle band for checking wow and 


price sepa 
flutter, and, finally, a unique series of Make your training Combination offe yable 


I 


10 days if you decide t hees 


five bands for testing pickup tracking library complete. Have until $12 has bee 
and compliance The two sides are ALL the latest data at : Name 
lentical and, if you save one, the your fingertips. Get ; Address 


record can last for a _ considerable City, Zone, State 
t > een both these books at !» 7 
number o years. ss 


B “el ; 
The two records and the level ind only $12.00 for the two 1 nt f 
cator together provide just about all ... YOU SAVE $1.25. 


Leesan aawasaaasnaenaaneuane 
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the material you nee 
phono system. For 
response begins to fa 


4 S ; ‘ . cycles, it’s a prett 
iS O is worn 
$ ) K )) A 


Good recordings 
Fiesta F men 
@ new approach to pe, lized listening... Mas 


fig) 
by \ te 


- 


A modest budget need no longer limit the quality and 
caliber of your hifi aspirations. University offers, for the 
first time in audio history, a tremendous selection of unique y menca 
designed speaker and network components so brilliantly record 
conceived and executed that it is now possible to develop your jaz 


tand 
loudspeaker system in successive, relatively inexpensive - 4 a 

eording 
stages until what you have meets 


your listening requirements 


i want 
here 

Progressive Speaker Expansion by University makes it possible 

for you to buy a speaker today in terms of the system 
you want tomorrow! You are thus able to 
budget primarily in the initial selection 

and program source equipment which cann 
altered of substituted at a later date ®-§8 
speaker choice an easy one. Depending upor ’ 


ome presented 
Masterpieces 


limitations, there are numer 
an excerpt fre 


ture from La 


> \ T Jiate J at on eceainliger ght's 
i horse 
l start planning today... 
e the t i y 
the Maivorstly/ way! the peaks and 
peak and 


that car 


@ Buy good amplifier and progra € equipment which w above the 


‘ y eve 4 y Speoke tem ment tand 


start with one of the versatile top quality 
speakers or combinations ommended in the PSE chart 


of merging ir 
ut thi rect 
©@ Build up to a deluse speaker system with University components 00 milliwa 
Se designed that speaker and network can be easily integra for better 


and bette: sound reproduction—without fear of obsolescence y yo 1esom At 


as flat a u fried 
© Own s PGE speaker system which meets tif y standar 


from the very beginning—and reach the highest standard of all YOUR OWN Organ wt wm phor 
record which tell 





tem 1 
This i 
LISTENED APPROVED : Do it with University ®-$-E! Only University products can pedal rs 
such flexibility of application and demanding performance requirements ba pectrum 
imericana for olo 
Eastman Rochest 
en conducting 
The notable poir 
80 SOUTH KENSICO AVENUE, WHITE PLAINS, "NEW YORK music is pleasantly 
for nerves tautened 
wr For the complete illustrated Progressive Speaker Expansion charts, write Desk No. 41, high levels to the mor 
University Loudspeakers Inc., White Plains, New York. dissonant music of 


record It feature 
trumpet and Engli 





producing then 


* 
upport the Marc caslet 6 bean 
r 0 mes against a heavy 


opportunity to tes 





your ar abilit 


Mercur recent 


We're Proud! ENJOY 3 COLOR TELEVISION Musical Gadgetry ¥o 





FILTER SCREEN NOW If you remember tt 


beer warden of the pr 
Changes dull eye-straining biack and white tures 
associated with the inte beautiful coler tones. Seconds to ’ toot extraordinary recording 
4 A | sed. Help . n 
TELEVISION R Bena s you can almost taste that 
i ' 


50 size 24 the 


INDUSTRY. .. A te yh EI a oi oa savory free lune! 


action guaranteed. Inquiries from dealers sise ber but have wondered 
during the past & years welcomed 


and have marveled at its Zinge Products, Johnstown 13, New York 


spectacular progress invented, thi 


. > eupply na the derv. This dise records with r 
. a, ee a. of the tremendou 
—} equ ~—— - as music-makers of the et 
, ; ‘ » including several larg 
: oo , variety of mechanical | 
eat P sae finally a hurdy-gurdy ar 
RADIO CONTROLLED a carouse —_ orgs 
the ‘ ffer 


Garage Door 
ai RADIO CO. Operating Mechanism ‘94 — 
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MODEL 


200 


MULTI-TESTER 


outsells all others combined! 


More technicians are using the Model 260 
than any other high-sensitivity VOM. Over half 
a million Model 260's have been sold to 

date! 20,000 Ohms per volt. You'll find it 
wherever quick, accurate, electrical checks 
are needed. It's so handy, so dependable, so 
sensibly priced. Ask your jobber to show 

you the Simpson Model 260. Only $38.95, 
including Adjust-A-Vue Handle. 

Carrying cases from $6.75. 


the new vom with a 7” meter 


20,000 Ohms per volt DC. 5,000 Ohms per volt AC. 33 RANGES 


DC VOLTAGE: 0-1,6, 0-8, 0-40, 0-160, 0-400, 0-1600, 0-4000 volts 
(20,000 ohms per volt sensitivity) 
AC VOLTAGE: 0-3, 0-8, 0-40, 0-160, 0-800 volts (5,000 ohms per 


volt sensitivity) 
AE yy oe volts (0.1 microfarad 


internal series capacitor) 
VOLUME LEVEL IN DECIBELS: —12 to “145.5 DB in 4 ranges. 
Zero DB Power Level, .001 watt in 600 ohms. 
DC RESISTANCE: 0-500 ohms (4.5 ohms center); 0-5,000 ohms (45 ohms center); 
0-50,000 ohms (450 ohms center); 0-500,000 ohms (4,500 ohms center); 
a (45,000 ohms center); 0-50 (480,000 ohms center) 
+ 0-80, 0-160 microomperes, 0-1,.6, 0-16, 0-160 milliamperes, 
ou ng perv yo Ap peepee maximum drop) 
MODEL complete 2 test leads with removable \ 
ciligater clips, 4,000 v. OC muttiptior SEE THEM AT YOUR JOBBER, OR WRITE... 
Dealer's Net Price, including Adjust-A-Vue 
Handle. .$59.50 Carrying Case. .$9.95 
Accessory High Voltage Probe 
ppm erly oy era 
volts DC. .$12.50 
WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT 
5203 W. Kinzie St., Chicago 44, Illinois, Phone: EStebrook 9-1121 


In Canada: Boch- Simpson, Ltd., Londen, Ontario 
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Part I[1—Tone coloring: the 


7 2 
. a 
Ltbralo 


cmr: 


the WURLITZER 
ELECTRONIC 


ORGAN By RICHARD H, DORF* 


TE PICKUPS 
SOFT FLUTE PICKUPS 


TRUMPET PICKUPS 


variety of tone 


manuals of the 


HE available 
both 


organ 1} 


color tor 
Wurlitzer 


mixing 


obtained by 
there 
flute 
could be 


least 


tops, since actually 


varieties of color, 
This 


only on a 


are only two 


and trumpet cheme 


diagrammed page at 
this, 

(Fig 

equivalent to 


everal times the size of 


the upper manual i hown 


The upper manual i 
the swell on a usual organ. The key 
ire shown in pictorial form, numbered 
F118 to C61. C25 corresponds to 
eyele The 


manual chart how 
their 


from 
middle ¢ 61.7 

ove the ippel 
the 73 and 
treble 


what 


reed chart 
reed note 
from bass to 

Let u et 
play the 


when we 
SOFT 
Start by pressing 
find it or ‘ 
that 


extends to the 


happen 


ipper manual with the 
FLUTE & stop pulled 
middle ¢ (key 25) 


Fig. 1 


and 
Note 


i hor 


f 


iumn of figure 


iwht from the OFT FLUTE & marking 
the chart low the boxe 
ipward from key 25 until 
the SorT FLUTE & line; you 
box with the number 25. Th 
that when C25 is pressed with the sor 
FLUTE & 
N \ is energized 


Next we must know which 


indicate 
stop pulled, a pickup on reed 
pi kup on 


*Author: lectro Musical Inatrume s. Radi 
Maya ly 


82/355) 54) 36/36 57/58/59) 40/4 
+--+ +—+ $—+-+- 4-4 


53| 34/58 36/57/38 /59/ 40,4 
+ ++ 


Fig. 1—Upper manual of the Wurlitzer organ. 


that reed is energized. Note that to the 
left of the sorT FLUTE & marking is a 
square. According to the key at the 
bottom of the chart, all pickups for 
this stop are the soft flute 
tone screw immediately over the 
with greater 
less effect) than the other similar 
on the which is for 
tone 

Thus, from Fig. 1 we 
these circumstances we 
soft flute tone from the 
at the pitch of middle ¢ 

Leaving the SOFT FLUTE 8’ tab in the 
on position, we 
HORN &’ tab 
up from key 


pi kups 
j 


distance (and therefore 
screw 
reed normal flute 
know 

under 


only a 


also pull the FRENCH 
Avain following the boxes 
25 to the FRENCH HORN 38’ 


line, we find the number 25 
reed, But at the le 
HORN ®& title i it 
after reference to the 
bottom, shows 


the same 
FRENCH 
which, 
that a noymal flute 
Now 


on reed 25 are energized 


ip screw has been energized 


crews 


Tone coloring 


We can make the tone juality 
interesting by adding to the former t 
stops the one called TONE COLORING 2 
Following the boxes 
TONE COLORING 2%’ 
the number 44 
chart, we see 


upward to the 
find 


reed 


intersection, we 
Referring to the 
that we 


have energized a 


r\ se 30 (4 


+ + + + 
52 | 33) 54/ 95/56/57 Se 38 4 2 43 44 45 46,47 48 49 


Key indicates type of pickup 


Connection board on reed 
chamber. 


Fig. 2 


normal flute 
TONE 


pickup (t1 
COLORING 2%5’ designat 
reed supplying a note G 
above our C25. This is apr 
the third 
(key 25). 
Let us add a fourth sto; 
ING 1-3/5’. By the same pr 
that we added the 1 
reed 53, the k 
octaves above middle C, appr 


harmonic of 


have 
pickup on 


RADIO-ELECTR 
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annua 


the fifth harmonic of middle C (key 25). manual with the TENOR TRUMPET 8’ stop 
Thus we can see that pulling TONE pulled will simply energize the same 
COLORING 2%’ adds the third harmonik pickup, but will produce no additional 
to any notes played at 8’ pitch and _ sound. if ads go inner 
pulling TONE COLORING 1-3/5’ adds the The pedals have no selection of stops, d Li! e if circuit 
fifth harmonic. This is carried on as _ with a single tone quality obtained by 
far as possible until the TONE COLORING making each one energize a separate 
stfps run out of reeds after which pedal pickup screw on the lowest 13 
octaves are repeated, giving subthird reeds. An additional time-constant net 
and subfifths. This scheme is simply a work is used at each pedal contact to 
harmonic synthesis system somewhat make the pedal tones speak and decay 
similar in principle to the more com- 
plex Hammond system. 
The TONE COLORING stops which take 
care of only fifth and third harmonics 
are not the only parts of the harmonic 
synthesis system. The second harmonic, 
an octave above the 8’ note, is handled 
by the ORCHESTRAL FLUTE 4’ stop. When 
we play middle C with that stop pulled, 
we energize the flute pickup on reed 37, 
which is C an octave above middle ( 
The fourth harmonic is supplied by the 
PICCOLO 2’ stop, which energizes reed 
‘49, two octaves above middle C. Thus 
the system gives us control over the 
fundamental, second, third, fourth and 
fifth harmonics. There is also a BASS 
16’ stop which gives the subfundamen 
tal, one octave below the key struck. 
Naturally, these stops can be manipu- 
lated in many ways to give different 
tone colors. 





The upper manual also has two trum 
pet-tone stops which have no relation to 
the harmonic synthesis system, though 
they work the same way. The first is the 
TRUMPET 8&8’ stop. Assuming we have 
struck middle C (key 25), with the 
TRUMPET 8’ stop pulled, we find that we 
have energized a pickup on reed 25 
From the semicircle opposite the stop 
name and the key below we see that it i 
the trumpet pickup—the strip of metal 
close to the end of the reed—which is 





energized. The second trumpet. stop is 20K 2g ae 
the BASSOON 16’, which energizes the 
trumpet pickup on the reed one octave rm eSNT-GTS, 
below the key struck. Though the trum A , 
pet stops are not related to the hat 
monic ynthesis scheme they can, of 
course, be added to any combination of 
flute stops to produce still more con 
bination 
The lower manual operate n the 
same way, except that there is no fifth 
harmonic, but a sixth instead, plus an 
eighth. The lineup is as follow 


Subfundamental—Bass 16’ Fig. 4—Schematic of the vibrato cireuit—\ ow -frequ 
Fundamental—HORN 8’ 

Second Harmonic—FLUTE 4’ 

Third Harmonic—TONE COLORING 2 
Fourth Harmonic—PICCOLO 2 

Fifth Harmoni none 

Sixth Harmonic—TONE COLORING 1! 
Eighth Harmonic—FIFEF 1 


4 VW 


=e 
t 6SL7-GT P 





In addition, the lower manual has a 
TENOR TRUMPET 8&8’ which uses the trum 
pet pickups and an ACCOMPANIMENT 3%’ 
which uses the soft flute pickups 

The keys of the lower manual ener- 
gize many of the same pickups as those 
of the upper manual and do not add 
anything. Thus if key 25 on the upper 
manual is pushed with the TRUMPET &’ 


stop pulled, pushing key 25 on the lower Fig. 5—Vibrato phase-shift oscillator. Primary control i 
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and splitting the nichro 
3 shows the rear of the cor 
upper-manual key actior 
brought into sight Note 


B-A’s NEW 1955 speaker secured. to th 


the manuals in front. 


The Wurlitzer vibrato 
The vibrato circuit ma 
, exciting by 
OEMS er 


many peo} 
sought a practical way t 


genuine vibrato—frequen 
164 BIG PAGES ‘ : = systems where the origina 
st > é é t ) tant 
LOADED WITH SAVINGS ses Te og re - a at : con t 
eas le ampliner system ol I 
AND NEW ITEMS IN 


not particularly notable, wit! 
RADIO, TV, ELECTRONICS tion that one of the stags 
| gating. It normally ha 
which is removed throug! 
ao stant circuit by a serie 


INCLUDES 23 PAGES PUBLIC UTMITES contacts under the keys \v 
OF AMAZING key is pressed. This elimir 
BARGAINS NOT FOUND Ss in a age 
] : 1e neart of the vibrato « 
IN ANY OTHER CATALOG , from the low-frequen 
poten ae eran aalh conse ; shown in Fig. 4. The trebl 
bat the reed pickups containing freque 





A COMPLETE By ‘ . . 
TING GUIDE FOR EVERYTHING IN between 138.6 and 4,186 cy« 


BURSTEIN-APPLEBEE CO. RADIO the grid of a 6SQ7 (V1) 
in a standard cathode-bia 

BURSTEIN-APPLEBEE CO. Dept. §, TELEVISION i if 

1012-14 McGee S¢., Kansas City 6, Mo. MELeaG i te). a4 amnuas caraiog i | 

) Send Free B-A Catalog No, 551 nUOONENG: APOLEREE €@., 1010-16 mwas Ot. mamas ome amplifier system without 
oe From the plate circuit of the 

nals go through C1 to the 

SEND FOR (7 TODAY! half of a 6SN7-GT 

A phase splitter of th 
type, V2 provides two signal 


SHOOT TV TROUBLE STAN-BURN ng a i 


(The bass signal is fed thr« 
similar stage directly throug! 


Name 








apart in phase At the 


past) Bo PAR Se 


With H. G. Cisin's Copyrighted RAPID CATHODE RAY TUBE SPECIALS also divided in two patt 
“TV TROUBLE SHOOTING METHOD" ONE YEAR GUARANTEE through R4-C4 and the 


W guaranteed t5-C5. The plate and cath 
lew l PeLAC 108P4A » 
cet T ‘ ' NO OF P4A 
12KP4A 
THEORY—NO MATH ‘ 12LP4a 
j 12QP4A B1014 
mont 


each leg are then combine 
C6-R6 and the other thre 
The entire purpose of t 


wy 


TV TROUBLE SHOOTING METHOD " 
: | 12uPee8 
i4cr 


A 
' 1S0P4 #1014 
mont 


to act as a phase n 


PAPAPRSOOON 


ducing two signal output 


it's all in this book 
Nothing more to Pay—WNothing else to Buy 


‘ 


a constant phase differs 
0 The two output 

points marked X. Their 
hip to the original \ 


w Oe NNN NNR’ 
ovvve 


oe 


wire 


OS Bd Oe BD BD Oe Ad oo eo meee er ees se eres mensesesee 


changes, of course 
juency. But they 


tween thems 


1) IMPORTANT PRELIMINARY CHECKS NEED 
NO INSTRUMENTS ‘ OVER 
' ALSO REQUIRE ni INSTRUMENTS ! ! 


Suwaweuwnvee~ 


WNNNHA 


about 500 to 15.000 e 
ALL EXPLAINED IN SIMPLE LANGUAGE 4 
PERFORMED WITHOUT INSTRUMENTS MANY 
CHECKS USE THE PICTURE TUBE AS A GUIDE 

AC 


g rT PRICES SUBJECT TO 
CHANGE WITHOUT NOTICE 
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G. CISIN, CONSULTING ENGINEER 
Amagansett, N.Y Dept. E-17 
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You’ve made them the leader 
FOR 25 YEARS 


Ever since Mallory introduced the first 
commercial vibrators 25 vears ago, 
they have consistently led the field. 
They have led... and are still leading 
~ » « not only in quality but also in 
acceptance by service men and manu- 
facturers alike. 


Survevs show 
that 5 out of 6 service men use Mallory 


vibrators for replacement work. 


More 
Mallory vibrators are used as original 
equipment than all other makes combined. 


GNDIANAPSE 


New standards of MADE 


quiet operation are set by the latest Mallory 
vibrator. A floating mounting for the inter- 
nal mechanism cushions out hum... makes 


these the quietest vibrators ever. 


Ask him about 
the special Mallory Vibrator Deal—6 
vibrators that cover 75% of your re place- 
ment jobs. And get a copy of the latest 
Mallory Vibrator Guide. 


ON AUTO RADIO JOBS BE SURE TO USE... 


MALLORY MIDGETROLS Simplified de b MALLORY CAPACITORS 
sign cuts replacement time to minutes ‘ Ny tn he only tal 
Accurate lapers, none free operation 
and excellent stability. Versatile line of 


single and dual types. 


CAPACITORS * CONTROLS + VIBRATORS + SWITCHES « RESISTORS 
RECTIFIERS © POWER SUPPLIES « FILTERS « MERCURY BATTERIES 


APPROVED PRECISION PRODUCTS 
_P.R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 












KAY-TOWNES 


brings you complete 















New features that make 
the K-T ‘‘Rear-Guarp’’ America’s 


most advanced TV Antenna! 















Quick Rig! 


THE 
SNAP-OUT 
ANTENNA WITH THE 
EXCLUSIVE (9) DOUBLE LOCK 
FEATURE! 


* Completely Preassembled, it’s 
mechanically safe! 






* It snaps in place to stay in place! 
Elements are double locked in position! 
A K-T Exclusive! 


* No bolts or nuts to tighten on 
elements! 










Boom also folds to take less 

room in storage and for 

ease of installation. Sure a | | | 

grip mast clamp holds in ~.: f 4 ; ; ; ; 
gale-force winds will not ) ¥3 | | | | 
slip or crush ee 3 ; oy ' ; ' } 


, ; , , , 
REFERENCE FALOED DIPOLE PeTA sthwoano 
s | ae | | ‘ | . ’ 
- " iad - owe 
Exclusive with KAY-TOWNES parquency mcs PAGOUENCY mice 
Elements will not droop, sag or 


fold up on a Kay-Townes An- Front to back ratio is better than 25 | forward lobe 


tenna ... they're nested and ; 4 ; 
cits hated 0s cette to 30° or better standing wave ratio 1.2:1 average. 


stay in position, 


| | 
| ; ; ; 
\ ReFqaence | POLDE owro} RETR STAM 
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THE ANTENNA DESIGNED TO REJECT UNWANTED SIGNALS FROM REAR AND SIDES! 


In areas where many local stations or stations 
from near-by cities interfere with reception, ordi- 
nary antennas cannot filter out unwanted signals 
from sides and rear ... BUT the KAY-TOWNES 
REAR-GUARD, with a front to back ratio far in 
excess of 20 to 1, is designed for this particular 
job ... to give quality reception even in prob- 


lem areas. 


ANTENNA COMPANY 


Y-TOWNES 


Add to the REAR-GUARD'S pin point selectivity 
such exclusive K-T features as double locked and 
nested elements that cannot droop or sag, Sure- 
Grip Mast Clamp that holds in gale-force winds 
without slipping or crushing, extra rigid construc- 
tion and wood dowel pins and crimped ends that . 
relieve metal fatigue due to vibration ... they all 
add up to America's most wanted TV Antenna. 


1Y-TOW NES! 
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eed Lime 


. Ale levision 


Tada AYE >loles ce). ay AUDIO—HIGH FIDELITY EVERY PRICE SLASHED!!... 


triode conducts. When the phas« e For New Year Stock Clearance 
ATTENTION: NOVICE SERVICEMEN versed, the right triode conduc This famto Geotek. inatier tt 


causes a continuous char 

of the V3 output signal 

mately a 90° range. 1° FIBREGLASS CABINET LINING 
When the left triods ndu on PLASTIC GRILLE éLoTM 

signal of a given phase goes through CRYSTAL HAND MIKE 

When the right triode conduct the 20 Pusm BACK WIRE : 

other quadrature signal comes through MAGNET WIRE 

and there has been approximately a 

90° phase shift. And the shift i mooth, 

for the signal emerging from the mixer i. 


,wWw 


POWER RHEOSTATS 


wooo cAabmeny & CHASSIS FOUNDATION 
fatwlerrrnne eer 1 


is the vectorial sum of the two voltage 
at the plates of the two triod If both 
are conducting equally, as i » cas 6 tube 
at the 0°, 180° and 360° point r the 
low-frequency push-pull signal, the 

mixer output is 45° away from either 








extreme. Thus the phase at any instant CWCimowiear 


LEARN COLOR TV | is dependent on the contributions of the 


two triodes, a function of the relative “uv Tyre 


THIS EASY WAY! low frequency grid signals at that in- LARGE *“U 


POLISHED BAR 


Just off the Press! stant. These signals vary in a sine-wave nouno San 


ALnNico ae 
manner, producing a phas¢ wing that 
is smooth and natural . ; is 
a - ALNICO MAGNET KIT 
The output of the mixer is connected K 


through C8 to a filtering stage which, 


sat 
(write For ‘LATEST ALNICO 


!! JUMBO RADIO-ELECTRONICS PARTS KIT!! 


by using frequency-selective negative OVER 10.000 ALREADY SOLD |! 
feedback, cuts off sharply below 130 WANT TO SAVE RAL MON 


cycles so that none of the vibrato-fre- 
quency signal can affect the amplifier | bod Yay gt oH a 
and speaker. np “— o...., $3 95 


Postpaid $1 Phase-shift circuit Order 83.00. 207% depot 
FAMOUS “Ty CONSULTANT" The catllieter ts chown a Pic. 6: & Kd 


5; 
TV Servicomen’s Silent Partner is half a 6SL7-GT operating as a Laren g RADIO CORP. 
cee we By vue standard phase-shift oscillator The | 4 } 


primary control is the two-circuit three- 
point VIBRATO SPEED switch. In_ the 
what FAST position R2 is used as the second 


' “how ‘to do it, Pra resistor of the phase-shift network, de- SEE THE tATES pee 


on tne f ry 


gay a yh ot oe REPAIRG SINCE 1627 


‘ of 
ervicing Moa 
hod wn 


an and 


vents, Over 300 pix termining the frequency at about 6.7 


n ’ e 

i ymptomes, De an 

ons tell where and cycles. The second section of the switch ectronics 
r ! » ’ fiver 


CHECKS. many connects the grid circuit of the other 


pene Ee Sone, 6o Sem eaves. SS menne, 6 Seem half of the 6SN7-GT, a phase splitter, EQUIPMENT 


} bt form a wav ay nat on patter how 


a is 
myste of TV servicing, NO THE » ar P the T TH « 
ony BO CARTS PORMULAG feet sroction! to the arm of the VIBRATO DEPTH switch, 


verve vering all tyDes Of Desenaig $2 This switch determines how much 
oscillator signal is sent to the phase 
NEW! 1954 TV TUBE LOCATOR 


splitter 
TROUBLE INDICATING TUBE LOCATION I . , - 
GUIDES m7 models f When the VIBRATO SPEED control is at 
‘ ‘ Zenit 


‘ gS Pix 1% FUBES s 2. sLow, R1 is in the phase-shift network, 
ry 


: lene gate" Postpaid $1 making the oscillator frequency about 


5.7 cycles. When s in the OFF posi- 

NEW! Trouble Shootina PIX GUIDE = - . : <8 ag y Pag me 

incl. Ray TERMS Explained tion, 1e output section o le switch 

Sect. t is a lust rated GUIDE ; 4 disconnects the phase-splitter grid from 
awe tity i ct he oka ’ the oscillator output 


ms ons snow i Since the rate of phase swing and 

mi. ' Lon technica Postpaid $1 apparent music signal frequency swing 
| depend on the oscillator frequency, the 

ae NEW! Tv TROUBLE TRACER ~_ SPEED switch determines the vibrato 
i ‘ rune Lov ATIO® GUIDES” of rate in the music. And because the 
' ' ‘ ‘noe "ae a pee 8 ' oscillator output determines how much 
ced to source and cured total phase shift will occur, the DEPTH 


‘ ' 
Vols. 1. 2 ‘4 3 Postpaid S0c ee. switch determines how deep or wide the 


TMS | vibrate will be Newark’ $1959 Catalog 


This vibrato circuit effectively does 











Order trom your Jobber today, or if t the f easy, dependable woy 


not stocked, order postpaid trom: 
Harry G. Cisin, Dept. £-30 
Amagansett, New York 
Enclosed find $ Send postpaid 
Coler TV TV Pix Guide 
TV Doctor TV Tracer, Vol. 1 


“ 
a 
* 
* 
a 
TV Consultant TV Tracer, Vol.2 @ and compactness, does an almost im 
a 
4 
a 
we 


the same job as the Hammond vibrato 


New Electronics Reference Book 
scanner, but it does the job electrically, 


> P releases and largest 
without moving parts, in a manner Pen Se Fidelity, Radio, TV 


which can only be called elegant. Such onics equipement 
a vibrato, with its ease of construction 
TV Tube Locator rv Tracer, Vol. 3 possible job which has puzzled many 
who wished to add automatic vibrato ‘=. : 
to guitar amplifiers and the like, only to | ELECTRIC COMPANY 


be forced to settle for an inferior ampli Dept. RE-1 223 W. Madison, Chicage 6, Ill. 
tude tremolo. END 


Name 
Address 


City Zone State 
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SUPERIOR shvenebesas Model 


METROPOLITAN 
TEST CRAFT 


SUPREME ° 
RADIO city PRODUCTS. 


GENERAL ELECTRONICS... 


WESTON 
SHALLCROSS . 


REINER ELECTRONICS 


ELECTRONIC MEASURE- 
MENTS CORP 


GRUEN 
WESTON ... 
TRIPLETT ... 
MARION 


ACRO 
DUOTONE 


HOLYOKE 


SUPREME 
DUOSONIC 
MAGUIRE 
CAPITOL 


NELSON 
CUCKOO CLOCK 


GLO 


ROTO-BROIL 400 
MODEL IMPERIAL DELUXE 





\\s 


All prices are f.o.b. New York, 20%, 


y\* 


COMPLETE STOCK- 


of Nationally Advertised Radio & Television Testing Equipment, 
Parts, and Electrical Appliances to be sold regardless of cost. 


This is the opportunity of a lifetime! 


et Pn . .ccesevedebanee o 

PB-100 Multitester .... , 

680—5000 Ohms per volt Multitester 

670-A Supermeter i eae 

TV-i! Tube Tester 

660 Signal Generator 

TV-50 Genometer E 

Television Bar Generator... 

Hil, A.C.-0.C. Multitester a 

999. A.M.F.M. & Television Signal | Generator 
A.C Operated ‘ , 

TC-10, A.C.-D.C. Multitester 

TC-50, Combin. Tube and Set Tester 

TC.75, Combin. Test Speaker and Signal Tracer. . 

543-S, Multitester 

322, Tube Tester 

461 AP Multitester 

668, Electronic Multitester 

665, A.C.-D.C. V.T. Volt-Ohm Capac ity. 

200, A.M.-F.M. & Television weeee Generator, 
A.C. operated . ° 
689-1F, 
630, Wheatstone Resistance Bridge... . 
637, Kelvine Wheatstone Res Bridge 

333, D.C. Volt-Ohm Milliammeter 


Ohmmeter, incl. leather case 


102, Volometer 

104, Volometer 

106, Vacuum Tube Voltmeter 

205-P, Tube Tester ‘ ; 
206-P, Mutual Co nductance Tube Tester 
600 Osci lloscope . 


2," D.C 
Meter . 


507, F.S.-1.2 Milliam 
331-JP 30 Amperes 


7” D'Arsonva!l 
Volt-Ohm C 


Radio & Phonograph Chassis Cradles 


8” Glass Recor 
artons of 24 


, D'Arsonval hia | Milllammeter, 
Meter 

Meter 

Type | Milliam. with 

urrent Scale, Meter 


calibrated 


ding one soid only in 


2” Metal Recording Discs, sold only 
cartons of 50 " 
180 ohm resistance line cords, 6 feet with plug. . 
No. 22, stranded, tinned, copper push-back 
wire on 500” spools. »s each spool 
with life-time needle 
& amplifier 


3 speed recordplayers, 
portable case, speaker 
with 
and 


Capri, 3 speed 
double-needle 
amplifier 


recordplayers, 
plastic case 


cartridge 

speaker 
Recordchanger 
Pop 
Waffle maker 


Automatic Up Toaster, fully guaranteed 


Electrica! 


Genuine, imported Black Forest, hand 


uckoos every |5 minutes 


carved, 


Electronic, oscillating massager with infra-red 
heat combined ° 
Teletron Radio 


plastic cabinet. 


Fully Automatic Rotisserie and Broiler Com 
bination, 7-way, with time clock, 3 heat 
element, double powered. 


deposit with order, balance C.O D 


Telephone 
Cable Address 


Dealers 
Net Price 


27.65 
28.40 
47.50 
42.9% 
47.50 
39.95 


21.50 


39.50 


14.85 
49.50 
39.50 


24.50 


41.50 
397.50 
74.50 
95.40 


39.50 
36.50 


145.00 
185.00 


26.95 


14.90 
26.95 
35.90 
47.50 
83.50 
99-50 


9.95 
12.9% 
12.95 


12.95 
6% 


7§ 


1.50 


69.50 


or full remittance wi 


OREGON 


PRICES REDUCED UP TO 80% 


Below mentioned units are not kits, but all factory wired and brand 
new. Some models have been discontinued by the manufacturer, but 
every one is factory sealed and carries a one year, factory guarantee. 


Our 
Selling-Out 
Price 


$ 


29 


th order 


WRITE, PHONE OR WIRE YOUR ORDER FOR IMMEDIATE DELIVERY, QUANTITIES ARE LIMITED 


METROPOLITAN ELECTRONICS & INSTRUMENT CO. 


106 Fifth Ave., New York 11, N. Y. 


5-1707 
METRONICS 





TEST-CRAFT 
Model TC-10 


Quality Multitester 
AC and DC V« tage Ranges 0-5 5 
1500 /3000 Volts. DC < 
50 0-1.5 Ar moe. Resistance 


Sed - wi . ty - ow 3G. 95 
Model 999 Combination 


teries full r 
F. M., A. M. and Television 


Signal Generator A.C. Operated 
RF 


150 
0-5 
Ran = : | 


ent Ranges 


ma 


and 
structions 


Generates 
quencies 
hile y 
megacy 


ator 


at ¢ 
obtea 
rately 
by the 
quer 


Con 


TEST CRAFT 
Model TC-50 


Tube and Set Tester 
; ate 4 ¢ 


é 


$29.50 


TEST CRAFT 
Model 10-75 


Combination Test Speaker and Signal Tracer 
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Tater. 


Now brings you a compact 
Flyback — Yoke — Continuity 
Tester...in 1 low cost unit 


— 


for only 


9° 


(A $59 value! 

@ Checks low 
and high im 
pedance yokes 
and fiybacks 
Detects even 
one shorted 
furn 


An improved 

Continuity 

Checker 

Checks con 

densers for 

opens, electri- 
cal shorts, of leakage. Ordinary continuity test 
ers will not do this 





TV Component Tester 


PERFORMS r 
SIX 
VITAL 


FUNCTIONS 


You get $176 worth 
pair 


1t for the amare 


low mre of 


It's lerrific as a 
© PICTURE TUBE TESTER 
e FLYBACK & YOKE TESTER 
SELENIUM RECTIFIER TESTER 
CONDENSER TESTER 
@ CONTINUITY TESTER 
© PICTURE TUBE REACTIVATOR 


FIELD STRENGTH METER 


For Battery Operation and 110V AC 
Save lia eo 
statlation cost 





identifies TV, FM, 
TV! signals 
T 


Voney Back Guarantee 


Model PSM.-5H. for Battery Operation and 
rieyV Af Weight t net $59 


TRANSVISION, Inc., New Rochelle, N.Y. 
JOBBER INQUIRIES INVITED 
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ELECTRONICS 


LIGHT-SENSITIVE 
NEON-TUBE CIRCUITS 


Interesting characteristic 


permits “use as “photo el[”’ 


By JOSEPH BRAUNBECK 


T is not generally known that most sistor biases the amplifier tube 
neon lamps, especially the low-voltage off. When the illumination 
types, are considerably light-sensi- the bias disappears and plate 
tive and may be used successfully as flows, energizing the relay. Ad 
photocells for experiment neon-lamp voltage for maximum 
Illuminating a neon lamp results in tivity when the hookup is finished 
circuit will operate from daylig 
shadowy room or from a 60-) 
at 2 feet. 

If there is no need for extrem« 
tivity, this circuit can be used ir 
equipment containing photocell 
relay should have a resistance 
1,000 ohms or more and a ser 
about 10 ma or less. 

Instead of the relay, or in 
it, a milliammeter with abou 
full-scale deflection may be 
comparing light intensiti 


Fig. 1—Neon tube characteristics. 
a decrease in the striking voltage and in 


an increase in the so-called “dark cur 


rent.”” This dark current is the current / ¢- — S$ 


which flows through the lamp when the 
voltage across the elec trodes is not = j 
sufficient for firing. Fig. 1 shows these 


characteristics Fig. 2—Simple experimental circuit 
The simplest circuit for experiment If a 50-megohm resistor 
ing with a light-sensitive neon lamp is 


hown in Fig. 2. It consists of a 100,000 


tainable, one can be made up 
smaller value Any triode 


ohm potentiometer for varying the sup junkbox can be used for 


ply voltage, a neon lamp, a limiting tube. 

resistor and a sensitive meter. Any it 

trument having a deflection of rf) 

microamperes or le is usable. Wher 

the neon lamp is illuminated 

fla hlight or exposed to 

pointer of the instrument 

little. Current up to 

can be obtained 
Though this is an inte: 

ment, such a circuit 

controlling any device y lg rT ‘ F- 

current flow is too slight Fig. 3—Improving circuit sensitivity 
Fig. 3 shows an amplifier with : 

lay in the plate circuit, controlled by a A more sensitive cire 

light-sensitive neon lan p Wher light O0A4-G  cold-cathode  trigge 

falls upon the neon lamp, the dark cur shown in Fig. 4. When the 

rent increases. The resulting voltage s illuminated, Cl is charge 

drop across the 50-megohm grid re dark current. After reaching a 
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BUILD 15 RADIOS AT HOME 
ony $f 95 compere 


With the NEW IMPROVED 1955 Progressive Radio “EDU-KIT” 
Now Includes: HIGH FIDELITY SIGNAL TRACER, CODE waves # 


P FREE EXTRAS | 4 Absolutely No Knowledge 
ELECTRICAL & RADIO TESTER of Radio Necessary 


ELECTRIC SOLDERING IRON 
eee ROUBLESHOOTING GUIDE} NO ADDITIONAL PARTS NEEDED 
V BOOK 
ATTRACTIVELY GIFT-PACKED 
EXCELLENT BACKGROUND FOR TV 


F.C.C. TRAINING 
Used in 79 Countries BU SA eh te ee Le Uae 


QUIZZES 
CONSULTATION SERVICE 

SCHOOL INQUIRIES 
INVITED 











GUIDE TO HIGH FIDELITY 


a 
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WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 


The Progressive Radio ‘‘Edu-Kit 
course at a rock bottom price. Our Kit is desiqned to 
train Radio Technicians, with the basic facts of Radio 
lheory and Construction Practice expressed simply and 
clearly. You will gain a knowledge of basic Radio Prin 

ples involved in Radio Reception, Radio Transmission and 
Audio Amplification 

You will learn how to identify Radio Symbols and Dia 
grams: how to build radios, using reguiar radic rcuit 
schematics; how to mount various radio parts; how to wire 
and solder in a professional manner. You will learn how to 
operate Receivers, Transmitters, and Audio Amplifiers. You 
will learn how to service and trouble-shoot radios. You 
will learn code. You will receive training for F.C.C. license 


THE PROGRESSIVE RADIO 
“EDU-KIT" IS COMPLETE 


You will receive every part necessary to build 15 
ent radio sets. Our kits contain tubes, tube sockets 
variable ondensers, electrolytic condensers 
densers, paper condensers, resistors, line cords 
rectifiers, tie strips, coils, hardware, tubing 
manuals, et 

Every part that you need is included 
dividually packaged, so that you 
item. A soldering iron 


other countries and to Army Post Office and Fleet P 
Office addresses must be paid for in advance 
There is an extra charge of $1.00 for shipment out 
S for special handiing and packa 


continental U.5.A 
offers you a home study bank, money order (U.S 


Send check cn US 
national) Unesco coupons or currency 


THE KIT FOR EVERYONE 


The Progressive Radio ‘‘Edu-Kit" was specifica! 
pared for any person who has a desire to learn Rad 
Kit has been used successfully by young and old 
parts of the world. It is not necessary that you have ev 
the slightest background in science or radio 

The Trameens ve Radio ‘'Edu-Kit’’ is used by many R 
Schools and Clubs in this country and abroad. It 
for training and rehabilitation of Armed Fo 
and Veterans throughout the world 

The Progressive Radio ‘'Edu-Kit’’ requires no inst 
All instructions are included. All parts are ndividua 
boxed, and identified by name, illustration and diagre 
Every step invoived in building these aref 
plained. You cannot make a mistake 


TROUBLE-SHOOTING LESSONS 


Trouble-shooting and servicing are included. You w 
taught to recognize and repair troubles. You w build 
learn to operate a professional Signal Tr 
an Electrical and Radio Tester and 
radio repairs. While you are learning in this pract 
you will be able to do many a repair job 

bors and friends, and charge fees which wil 

cost of the ‘‘Edu-Kit Here is your opp 

radio quickly and easily, and have others pay 
Consultation Service will help you with any techr t 
lems which ye 


rces Pe 


Comments from Satisfied 
Users of the Progressive 
Radio “ 


“a9 
asad Edu-Kit 
differ 
chassis 
mica con 
selenium 
instruction 
scer. You 
These parts are in learn te 
can easily identify every 
is included, as well as an Elec 
trical and Radio Tester. Complete, easy-to-follow instru 
tions are provided. All parts are guaranteed, brand new, 
carefully selected and matched 
In addition, the ‘‘Edu-Kit'’ now 
cing with the Progressive Signal 
tions, quizzes. The ‘‘Edu-Kit 


ontains lessons for serv 
Tracer, F.C.C 
omplete rad 


nstru i may have 


isac irse 


down to the smallest detail 
THE PROGRESSIVE RADIO 
“EDU-KIT” IS USED 
THROUGHOUT THE WORLD 


The Progressive Radio ‘‘Edu-Kit s used 
of the US.A., the District of Columbia 
Islands, Puerto Rico, Hawa e 
It is used in 79 countries in all parts of the world 4 
ing Canada Philippines, Korea South Africa id 

a 
e 


n every state 
Alaska 
Guam and the Cana 


Arabia, Venezuela, Israel, France, England, Japan ind 
etc. The ‘Edu-Kit" is very popular with American servi« 
men stationed overseat 

The ‘‘Edu-Kit'’ is designed to work with satisfactic 
where. Consequently, its power supply operates on 
125 volts, AC or OC. Also, since some countries use 
voltage supplies, an adaptor for 210-250 volts AC 

s available for $2.50 

The U.S. Post Office permits COD shipments only within 
the US. and U.S. possessions and territories 


LEARN PRACTICAL ELECTRONICS 
WITH THE PROGRESSIVE 


n any 

105 
other 
or DOC 


Shipments to 


RADIO “EDU-KIT” 
* YOU BUILD A CODE OSCILLATOR 


*% YOU BUILD A PROFESSIONAL SIG- 
NAL TRACER 


YOU BUILD 15 RADIOS 
YOU RECEIVE MANY FREE GIFTS 
YOU LEARN TROUBLE-SHOOTING 


YOU GET OUR FREE CONSULTATION 
SERVICE 


&® YOU RECEIVE QUIZZES 


PROGRESSIVE 
497 UNION AVE., DEPT. 


“EDU-KITS” INC. 
RE-100, 





PROGRESSIVE TEACHING METHOD 


BROOKLYN 11, 


The Progressive 
instructions 
simple and pro 
Radio 


mission, 


identified by 


function and theory 


The Progressive Radio 


“Learn by Doing 
trate the prin 
signed in a mode 


s! ghtly more ac 
ner, you w 
multi-tube radio 
Radio Technician 


including Receivers 


lator and 
AC/DC 


Signal 


AIL 


TODAY 


YOUR ORDER 
SHIPPED SAME 
DAY RECEIVED 


N.Y 


These 
gress 
Reception 
ing by Signal Trac 


| find you 
sets 


Radic 


ing 


Therefore you 
ples which you learr 
rn manner, ac 

ples of present-day educational 
building a simple 


POSS OCS SESE EEE SEES EEE EEE EEE EERE EEE EEE EEE EEE EEE EE EEE RHEE E EEE EEE EEE E ES eeneeneee 


' aloud tions 
ve manner 


s clearly exp 
illustration and diagram ou will lea 
of every part 


radio 
tvanced, Gradually 
rself constructing still mw 
and doing work 
Altogether you wil! bu 
Transmitters 
Tracer 


Edu-Kit omes complet 
arranged 
The theory of Rad 


Amplifi« and serv 


sre 


atior 
Every part 


Audio 


sined 


used 

uses the prir 
build rad 
These 
ding to the best ¢ 
practice. You beq by 
The next set that you ¢t 


1 &@ progressive 


Edu-Kit 
wil 


radios are Ge 


re acva 
ke a profess 
id fifteer 
Code 
108 


Amplifiers 


These sets operate 


Send “‘Edu-Kit'’ Postpaid 1 
Send Edu.«it Postpaid. 1 
Send 210-250 V. Adapter ft 
Send “Edu-Kit’’ C.0.D. 1 
1 wish additional informat 
Send me FREE Radio-TYV 
Name 
Address 
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ELECTRONICS 


voltage, Cl disc harges acro 
cathode circuit of the 0A4-G a 


| that tube. 


- 
-_ 








Fig. 4—Circuit uses 0A4G trigger tube 


The circuit may be operated from ar 
a.c. or d.c. supply. If a.c. is used, C2 
is necessary to smooth the relay cu 
rent. Anode current will flow only a 
long as light is present. For d. 
tion, C2 may be omitted. Plate current 
will flow until the circuit is interrupted 
by the switch. 

For these experiments you may us¢ 
any type neon lamp with an ignitior 
voltage lower than 100. This is becauss 
lamps designed for low striking volt 
ages have activated electrodes, increa 
ing their light sensitivity. Higher power 
illumination glow lamps perform espe 
cially well because their greater ele« 


UHF CORNER REFLECTOR | ixaanrntetteniniae 


opera 


tivity. A built-in resistor dos af 
fect performance. I recommend t 
NE-34 and NE-40. 


As sensitivity varies widely fo 





* easy installation! of the same type, it is advisable to 
. . different lamps until you find the best 
* high gain! It is also possible to build a relaxatior 
oscillator for testing, as shown in Fig 


* fine directivity! 5. The light-sensitive neon lamp fu 


tions as a variable resistor for a 1 


Fast and easy installation, high db gain, exceptionally 
fine directivity—these aren’t new features, by them- 
selves, but when combined in a single fine antenna, 
that’s news! They have made the AMPHENOL Light- 
weight Corner Reflector popular alike with dealers, 
servicemen and set owners. Installers are particularly 
happy with the Lightweight. When the reflector screens 
are opened (like a book) the element snaps out and 
the antenna is easily attached to the mast That’s all Fig. 5—Relaxation oscillator circuit. 
there is! laxation oscillator using anothe 
Gain rises from 8 db at 470 me to 12% db at 890 mc lamp. To ae ety Sr sary 
for the single bay model. When two Lightweights are oo gpl these tg = os nf ct 
stacked these figures are 11 db to 15 db Directivity lumination of a light-sensitive 
patterns reveal a single strong forward lobe on each this circuit increases the os 
quency. With a neon lamp of g& 
Reflector screens are made of sturdy electro-gal- phe Rag es mca Hipraee ; 


channel, single and stacked 


vanized steel with a positive rust-resistant chromate (sunlight) 

conversion seal. The element is heavy gauge alumi- This circuit is also useful 
and comparing e¢onventional! p! 
: ; As neon lamps sometim« 
give many years of fine service nite polarity, try each 


num. The Lightweight is a rugged antenna which will 


ways.” If you wish to com; 
more accurately, the freque 
relaxation oscillator may b« 
AMERICAN PHENOLIC CORPORATION —e a ~~ charging 
. i t 1 wf. This capacitor 
Chicago 50, illinois catape . 
waned by the broken lines. If it 
In Canada; AMPHENOL CANADA LTD., circuit, the electrode capacit: 
Toronto 


All these PLUS features at only $9.85 list each 


second neon lamp acts a 
capacitor. 
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Here’s a TV Mualti-Outlet distribution 
system that gives clean, snow-free 
reception to every receiver ., . with an 
increase in signal strength and with 
signal-to-noise ratio maintained in the 
bargain. A single Multi-Outlet Jerrold 
System can feed 20 receivers, and 
Jerrold Distribution Amplifiers can be 
grouped for larger installations, Re- 
ception at each receiver, on all chan- 
nels, will be the best the antenna can 


provide in the area, 


INSTALLATION MADE EASY 
Profusely-illustrated booklet tells 
all about distribution systems— 
theory, cost estimates, installa- 
tion, etc. Free with each ABD-1 
Amplifier. 25¢ separately. Write 
for your copy today. 


JANUARY, 1955 


The complete Jerrold Distribution 
System designed for 24 hour operation 
is built to the same standards as larger 
Jerrold Community TV systems which 
serve as many as 5000 sets from a sin- 
gle antenna. Yet a Jerrold Multi-Outlet 
System costs less than half the price of 
ordinary installations using unsightly 
separate antennas for each receiver. 

Investigate this profitable field now! 
Send for free catalog sheets describing 


all components, 
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LINE SPLITTER (if needed) 


Type 11604 es ame 


fie tubes 


r 
’ 








eV 


/ * 





LINE TAP IMPEDANCE MATCHER 


ine ecelve mopensates 
npletely 
other, 


9 JOU ohm 














Superior's new 


woiscs SUPER METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 
1 &/15/7$/1$0/750/ 1.500 ISOLATION TRANSFORMER 
30/150/300/1 ,500/3,000 possibility of burning 
meter through misuse. 


Built-in 
reduces 


D.C. VOLTS: 0 t 
A.C. VOLTS: 0 to 15/ 
OUTPUT VOLTS: 0 to 15/30/150/300/' 500 
D.C. CURRENT: 0 to | 5/15/1150 Ma 
RESISTANCE: 0 to |,000/100,000 Ohrns The Mode! 670-A 
CAPACITY: 00! to | Mid. | to 50 Mfd 1-Bad “ housed r " 
checking quality of electrolyti« 4 shed 


jense crackle-fini 
REACTANCE: omplete 


out 


comes 
rugged 
steel 

with 





50 to 2,500 Ohms 2,500 Ohms to 2 Megohms cabinet 
INDUCTANCE: |5 tc 


7 Henries 7 to 7,000 He 
DECIBELS: —6 to +/8 +14 to 


test leads and operating 


+3 +H t 


28" 
TUBE TESTER 


SPECIFICATIONS: 
te Tests ali tubes including 4, 5 ) ck Po 
in, Peanut Bantam Hear 
Miniatures, Sub-miniatures 
Proximity fuse types, et 


instructions. 


Superior's new 


Model TV-11 


damage a 
socket 


tube by inserting 


y atron 


nars, w% Free-moving built-in roll 
plete data for all tubes 
Newly designed Line Voltage 


sates for variation of any Line 
pin-number Of 


Uses the new self-cleaning Lever A Switches 
for individual element tes | Be ise all ele- 
ments are numbered a wding ft 5S Volts and 0 Volt 
in the RMA base numbering syste the ser . : . 

can instantly identify which element is unc NOISE TEST: Phono-jack 
test. Tubes having tapped filaments and tube plugging in either 
with filaments terminating r n on will detect mix 
pin are truly tested with the Mod faulty elements 
any of the pins may be place 
position when necessary 

The Model TV-!! 
type sockets 
used for each type 


phones 
rophon tubes 


and 


$4750 
CRT TUBE TESTER 


A complete picture tube tester 
*% for little more than the price 
of a “make-shift' adapter!! 


loose te " 





ates on 105-130 Volt 60 
Cycles A c 
mn a autiful hand 
rubbed oak cabinet com- 
plete with portabie cover 


does not Comes housed 
instead 


The mode! TV.ii 
f tube 





earns SERVICE The 
be used as af 
jenser Leakage 


Model TV-Ii may 
extremely sensitive Cor 
Checker A 


this model 
when the fre- 


ncorporated in 
eakages 
relaxation se ; per minute 


even 


Tests all magnetically deflected 
¥% tubes... in the set... out 
of the set . in the carton!! 


SPECIFICATIONS: 

e Tests ALL magnet 
h to 30 inch 

“ Tests for 


ally deflected pict 
types 

quality by the we 
All readings on C 
inter-element sh 
EASY TO USE 


open elements 
Simply insert line cord F 


volt A.C. outlet. ther teste Mode! TV-40 CRT. Tube 

socket to tube base lrag ‘ Tester omes absolutely 

Be on Tube) The + r omplete—nothing else to 

‘ juality test dir buy. Housed in round cor 

700d-Bad scale. Th ; j nered molded bakelite 
for all leakage tests case. Only NET 


SHIPPED ON APPROVA 
NO MONEY WITH ORDER — NO C0. 





rr ar of the al« 
iment for 10 da 
ou buy. If com: 
ol hee nd down 
it and pay balance as i 
ited on coupon No In 
terest or FPinance Charges 
Added! If not 


sutiofied 


completely 
return unit 


no explanation necessary 
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MOSS ELECTRONIC DISTRIBUTING CO., 
Dept. D-91, 


3849 Tenth Ave., New York 34, N.Y 


: mir 


Address 


City 


Mode! 670-4 Total Price 


Balance 


Price 
Balance 


$47 50 


$28 40 
$35 $6.00 


10 days 
6 months 
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The Model 
TV-50 


—— A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 
A. M. Radio F.M. Radio Amplifiers | Black and White TV — Color TV 


a ee a oe 


on — 


ee a =) —_ R. F. Signal Generator for F.M. 
var 





7 Signal Generators in One! 
R. F. Signal Generator for A.M. 





Audio Frequency Generator 
Bar Generator 

Cross Hatch Generator 
Color Dot Pattern Generator 


Marker Generator 


SPECIFICATIONS: 


DOT PATTERN GENERATOR (For Color TV) 


The Model TV-50 Genometer provides complete coverage for Although you will be able to use most of your regular standard 
A.M. and F.M. alignment. Generates Radio Frequencies from 100 equipment for servicing Color TV, the one addition which is a 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- “must” is a Dot Pattern Generator. The Dot Pattern projected 
cycles to 180 Megacycles on powerful harmonics. Accuracy and on any color TV Receiver tube by the Model TV-50 will enable 
stability are assured by use of permeability trimmed Hi-Q coils you to adjust for proper color convergence. When all controls and 
R.F. is available separately, modulated by the fixed 400 cycle circuits are in proper alignment, the resulting patts will consist 
sine-wave audio or modulated by the variable 300 cycle to 20,000 of a sharp white dot pattern on a black background. One or more 
cycle variable audio. Provision has also been made for injection circuit or control deviations will result » dot pattern out of 


of any external modulating source convergence, with the blue, red and gree { erlapping 


dot patterns 
VARIABLE AUDIO FREQUENCY GENERATOR: 
In addition to a fixed 400 cycle sine-wave audio, the Model TV-50 MARKER GENERATOR: 


Genometer provides a variable 300 cycle to 20,000 cycle peaked 


wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
aids, etc. 


R. F. SIGNAL GENERATOR: 


The Model TV-50 include ji the n t freq 
points. Because of the ever-changing and 
of such points required, we decide 
We instead adjust each marke p 
BAR GENERATOR: standards. The following markers 

456 Ke., 600 Ke 1000 Ke 1400 
This feature of the Model TV-50 Genometer will permit you to Ke. 3579 Ke.. 4.5 Mc.. 5 M 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern burst frequency.) 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars 
A Bar Generator is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV-50 employs a recently improved Bar Generator circuit which 
assures stable never-shifting vertical and horizontal bars 


CROSS HATCH GENERATOR: 


The Model TV-50 Genometer will project a cross-hatch pattern 
on any TV picture tube. The pattern will consist of non-shifting, 
horizontal and vertical lines interlaced to provide a stable cross- 
hatch effect. This service is used primarily for correct ion trep 
positioning and for adjustment of linearity 


The Model TV-50 comes abs S 50 
lutely complete with shielded 

leads and operating instructor 

Only NET 


SHIPPED ON APPROVA 
NO MONEY WITH ORDER — NO © 0. 





r'ry it for 10 days before you 

If completely satisfied 
then send $11.50 and pay bal 
nee at rate of 





MOSS ELECTRONIC DISTRIBUTING CO., INC 

Dept. D-91, 3849 Tenth Ave., 

$6.00 per Please rush one Model TV-50 
within 10 days and to pay $6.00 per month thereafter 


New York 34, N.Y 


agree to pay $//.50 


onth for 6 months. No In- It is understood there will be no finance, interest or 
terest or Finance Charges any other charges, provided | send my monthly pay 


Added! If not completely sat 


| fa to make payment 


ments when due. It is further understood that should 
the full unpaid 


+ > , 7 H 
isfied return unit to us, no balance shall become immediately due and payable 


explanation necessary. 
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RACKET ALLEGED 

Four persons were taken int 
as a result of a raid on the 
Television Service, B 
According to the Di 
whose Rackets Bureau 
the concern has been doi: 


; 


a-year business, a large 
was suspected to be i 
The District Attorney 
that the company took 
only by telephone and 
x work whatever in the | 
wi mum charge for a repa 
§ be about $18, though 
SELENIUM “ charges followed . & 
$27.50 and $45.7 t 
Loe It wa also al 
RECTIFIERS 2 Attorney's. office 
4 tala new parts were 
and replaced MA 
was not explaines 
pany made money 


LONG ISLAND PUSHES PRP 
A Public Relations P 

by the Radio Televisior 

Island (N. Y.), will feat 


advertising and 


‘ . . complaints 
The rectifier center is a real trouble zone. That’s why all Radio “Guild licensing 
Receptor selenium rectifiers are specially built and tested to elim- tials to members 
inate arc-over danger, short circuits and heating at the center con- : chnic A and othe 
, een under discuss 
tact point. Even assembly pressure, or pressure applied in mounting and Membership Comn 
the rectifier cannot affect its performance. assigned the job of 
F oe , Bs cos ; membership. 
his “Safe Center” feature of RRco. rectifiers is accomplished The proposed cust 
by deactivating the area of the plate under the contact washer... bureau had been intend 
. cooperatio th local B 
An added safety factor that gives protection during mounting and “an magggs Aen Rca 
: ae _ 7 ” Sureaus, but since the 
when the rectifier is in use. nearer than Mew York 
, , —_ , approach will be needed 
No wonder RRco. selenium rectifiers are preferred by leading oe proposal 
manufacturers of radios, TV and other electronic equipment. of financing cor 
a local bank, use of 
types of bill fo 
and a service cl 


rectifier replacements demand the bright green RRco. units with that the variou 
“Safe Centers.” the propositions woul 


Millions in use under all conditions—including high humidity—give 
eloquent testimony to their dependable service. Next time you need 


synchronize their work 


We also manufacture transistors could be embodied in a 


4 Fy : ; Yi fo sentation 
and silicon and germanium diodes gram for presentati 


membership and to p 


bers 


NETSDA DEBATES LICENSES 
Licensing was the iin theme 


RADIO RECEPTOR COMPANY, INC. jicocion at the Nove 


Semi-Conductor Division 

In Radio and Electronics Since 1922 pe serge co _ 
and Service Dealers , 

‘ SALES DEPT.: 251 West 19th Street, New York 11 ninkatineite smiink 

Relieblel WAtkins 4-3633 + Factories in Brooklyn, N. Y. man, using the New Y 
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Wlew TRIO ARISTOCRAT ROTATOR 


NOW AVAILABLE IN FOUR 
GLORIOUS COLORS! 





4 \ 
Jd \ 
str 


Fars perior cor 
Rugged, 


noCce vi 
No elemer 
ed } ( ompletely 
e-assembled. Avail 
able in single or two 
bay mode's. 











\s : oa = se toe | SN | 
iO aa Sn 


WManupactaring Co - 50 Series 100 Series The New TRIO 


GRIGGSVELE header ti chiteonna Levee tifa me nd “ARISTOCRAT” 
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TECHNICIANS’ NEWS 
a basis, gave an excellent 
problems to be met. 


SETTING THINGS STRAIGHI 


bs ff % a &s + , 
a Recently in a San Antonio newspa 
7 IT’S IDEAL FOR ee column appeared the “Confe 
. | Lo« al TV Repairman He 


the readers that 90 


7 “a @ ‘\ 
Z cd ceivers he was called or o re 
= be fixed in a jiffy, with 
< di remove the chassis. Of cou 
- ne make these quick repair ) 
HEE ww would balk at paying |! 
: = writer went on to enlighter 
~Aee wanen: canne« . that a good technician 
nes ) pa was =” precisely what ails a se 
at the picture. (What 


picture?—Editor) 
The San Antonio Radi 


JACKSON 648 DYNAMIC” TUBE TESTER Basen: Pays ligne am 


ord straight. As a result 
was written from material 
Here's another Jackson Test Instrument thot volts to 117 volts. Ample current capacity for . Uuen on po . . 
by the association. Starting 
y iat - , mn ‘ least 500 of San Antonio’ 
ears ago, ackson service Engineering t ach lement aa 
Fast, Accurate Shorts Tes ele the blink tonight it | 


fokys color in its stride without changes testing even the newest rectifiers 


on 

provided the basic design of this original completely tested for possible shorts. Easily the idea that TV re Ean 
. > at ceive! 

Dynamic Tester. And, even the advent of of horts lamp remains liahted or on . 
visible shorts P , : 4 down and their repair is no 


color has not required changes Jackson ’ hort. N hard-to-understand meter , 
actual short. No - simple matter. It informed 


Sequence Switching not only provides test readings. Test made under heated conditions ervice techniciar 
ag ‘e ~ ClA€anS USUALLY 


Noise Test—Plug in a set of headphones, tween 50 and 60 brands 
ond you have an audible indication of own peculiarities, and 


settings for every receiving type, new or 
old, but provides them so fast that you save 
valuable time in checking an sel. And . 

} / ‘ noisy tubes. Makes it easy to catch those not, needed repairs cann 


s mone ur chet, e j 
that's money in your pock especially with tough ones that give trouble in audio and the home 


the new 40-tube color chassis. Look at these J : 
video circuits. 
Correct Test Voltages and Load Settings SURE-FIRE SERVICE? 
— protects tube under test against over- 4 part-time service “tech 
Simplified Operation—Only three control loads. Even low-voltage battery types ore | Ae: Windia eedees eionn 
Game Te Se set—reater Verage, Vie Cee provided with suitably low operating po- News (Milwaukee Associati 

id Sequence Switc ily othe ‘ atl 
trol, and Sequence Switch. Only other ad tentials. Meter is sufficiently sensitive that and Yelavicien Geedian). 


usiments are line olte ~ id shorts ‘ = 
| Ne ore voltage and shorts tes! Low-Scale"’ readings are not required with a defective pict 


Jackson features, Then see the 648 in action 


ot your distributor's showroom 


Super-Speed Use—Set up is speedy, clear Rotary Settings Chart—Quickly provides matter how he tried, the 
and accurate, You can change from one ihe correct test settings for every receiving neck were stuck firmly tog 
tube to another in just seconds. No confus type. Chart is revised frequently. You get by a brilliant idea, he 
ing levers. Only two rotary controls, All one-year free replacement chart service In the bac kyard, loaded uy 
other tube test functions are provided by formation on new types is rushed to your and fired. The implosior 
positive, push-button sequence switch. Either distributor as soon as information is ava atomic, but it did permit 
row of push buttons can be cleared instantly able, by super-speed Bullet-In Service. the tube out in section 
had also ripped through 
mowed down a few other 
in its path! Undaunte 
driver-and-ideas repairm: 


mere! shi flor limi tes th » m 
by verely pushing a bu n. Eliminates the aife-kine tndicater An ingenious test 


chance for error 
that indicates when tube is approaching the 
Tests All Types Sockets and setting pro- end of its life. You can tell when to replace 


vided for all receiving tubes currently used, o tube, even before it actually goes bad 
the owner of the receiver 


her: “Madam, your set 


Including s iniatures, « the 600 ‘ P ‘ 
inclu } subminiatu ind e new ) Automatic Line Voltage Indicator—You 


mil TV ¢ es. § » socket sit 
7] ype pare ° € po ions pro odjust the line voltage by watching the 


vided f ) } es 
ide or any new type meter. Control then shows you the act ol 


Metered Plate Current—Four-inch meter line voltage. Saves carrying a volt meter on 
shows only the current flowing in the plate house calls 

circuit, Meter calibrated in Good-Bad, as Rugged Construction—Use the 648 on the 
well as Percent Transconductance bench. Carry it in your truck. Use it on home 
Husky Filament Transformer—the right calls. It's made to “take a beating” for it's 
voltage for every receiving type from .75 "Service-Engineered™ for your kind of work 


Available in These Styles 
Model 648 in bench type steel case . $104.50, net 
Model 648P Portable Model in Handsome Wood Case. $109.50, net 
Model CB-48 Counter Base for bench type case $ 8.50, net 


, ‘ce Engi ed ’ J ; 
SoviceEninared' Hl CO EXON] — 


ELECTRICAL INSTRUMENT CO. 





“It’s a sympathy card from our service 
technician. He’s sorry to hear our set’s 
; on the blink and he'll be out as soon as 
16-18 §. Patterson Boulevard, Dayton 2, Ohio * In Canada: The Canadian Marconi Company we pay our last repair bill.” 


144 RADIO-ELECTRONICS 














TUBE,:TOOL 
TENDER. 


= 

oo ends | 

“tool hunting’ 
for good! 


4 


Here's the newest idea in TV service cases. It’s the Tube 
and Tool Tender’s “PEG PLATE” panels and adjustable 
metal holders. With this combination, set up your tools 
in the arrangement that suits you best. Then enjoy the 
time- and temper-saving convenience of having the fools 


you want, right where you want them, whenever you It’s spacious — carries 
/ tubes, tools, meter, 
need them. mirror, parts 
everything you need 
on your calls 


And of course the Sylvania Tube and Tool Tender 
also gives you generous tube and equipment storage. 


Your Syivania Distributor has your Tube and Tool Tender now. . 
See it at your 
it's another Sylvania exclusive, designed for your easier TV Sytveniea 
servicing, offered only by your Sylvania Distributor. Distributor 








ry Vie 
EB Hi 
» LAY 


P? sccmcemane a 


it’s light and attractive, it's it’s durable and sturdy it’s convenient —for shop as 
aluminum weighs only 20 will stand up in constant well as field use. Complete with 
pounds fully loaded field use ‘shelf service.” 


Sylvania Electric Products tne, 
1740 Broadway, New York 19, N.Y. 
” in Canada: Sylvania Electric (Canada 
University Tower Bidg., $1. Cathe 
Montreal, P.O 


LIGHTING - RADIO + ELECTRONICS + TELEVISION +» ATOMIC ENERGY 
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pw E MC instruments 
increase your testing ability 


model 
107 
vTvm 


Directly measures ca- 
pacity, resistance and 
complex waveforms peak to peak. 


This new multifunction meter contains an exclusive combination 
of features never before offered for less than $100. Expanded scale 
meter cannot burn out measures capacity from 50 AMFD to 
§000 MFD inductance from 1.4 henries to 140,000 henries in 4 
ranges uses an electronic balanced push-pull circuit and peak 
to peak rectification 1% multipliers for voltage capacity 
and resistance measurements has zero center position for FM 
discriminator alignment. 

Measures directly in 6 ranges—all peak to peak voltages of complex 
waveforms between .2 volt and 2800 voilts—RMS values of 
sine wave voltages between .1 volt and 1000 voits— 
capacity of condensers between 50 MMFD to 5000 MFD—resistance 
from .2,ohms to 1000 megohms. 


$4890 


kit form ein $34.60 
ACCESSORY PROBES AVAILABLE 


model 107 
complete with leads 


EMC 


model 206 
mutual 
conductance 
tube tester 
Extremely accurate results 
with new ease of operation. 
Lever-type switches assure complete 
and extremely accurate testing 
of all present and future tube types regardiess of element location 
Mutual conductance checked on calibrated micromho scale and 
**reject-good” scale tubes checked for gas content... 5 element 
tubes checked as pentodes all loctal, octal, miniature and 
subminiature tubes checked for both shorts and opens . . . sufficient 
plate current to check emission and mutual conductance .. . tests 
all tubes from .75 volts to 117 filament volts checks for radio 
frequency and other noise tests all cold cathode, magic eye, 
voltage reguiators and ballast resistors plus individual sections 
of multipurpose tubes individual tube sockets eliminate 
prong damage instrument fuse replaced from panel front... 
handy built-in roll chart makes accurate testing easy. 


model 206 B350 
(hand rubbed oak carrying <) 


MODEL 206C (sloping counter case) $@79.6O 
MODEL CTA (picture tube adaptor) $9.96 
SAVE MORE... SERVICE BETTER... with EMC precision test equipment. 
New EMC catalog of precision test equipment available ... write 
Dept. RE-1 today! 
ELECTRONIC 
MEASUREMENTS 
CORPORATION 


260 LAFAYETTE SYREET NEW YORK 12. N.Y. 
EXPORT DEPT.~ 196 LIBERTY ST N.Y. 6. N.Y 
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PISTON CAPACITOR, var 


( 


\ 


ng I-FD Manufacturing 
Co., Ine., ¢ th Ave B | 


I 


LOUDSPEAKERS 
modela 1\ 


TABLE-TOP AMPLIFIER, Ra 


ev 1 re The Ra- 
dio Craftsmen, Inc 1401 No 
taver \ Chicago 40 
tl 
HI-FI AMPLIFIER Regency owes 
” ‘ H . } ‘ ih ower ¢ 
‘ ; bBAXA 
and } i bra plates 
, " ‘ with hig 
‘ ur power ‘ 
, Regency, Division a 
of LD.B.A., Ine 100 Per ‘ 
Pike, | Ind 


pedance 16 of 
par 0 watt Stephens Ma 
ufacturing Corp 


LD) e, Culve 


VOLT -OHM-MILLIAMMETER 
pocket ‘ j 


POCKET-SIZE MULTIMETER, 
i iS rangt with accu- 
ra 


per 


’ 1 





FE } AY @ Oo introduces 


SENSATIONAL 


New Antennas © 


*Trade marks of the Finney Company 


FiINCO 400-SA Registration No.'s 559,104 575,345 


‘I “ & 
FEATURING FROBAC FULL DIMENSIONAL SCREEN 


The engineering mosterpiece of the antenna industry! The sensational, new Finco 
400-SA eliminates rear signal interference (adjacent and co-channel), ghosts and 
electronic noise — delivers famous Finco high gain for clear, sharp pictures in the 
SUPER fringe area on all channels, UHF and VHF. The special electronic FRO-BAC 
screen has 80 sq. ft. of highest efficiency, FULL LENGTH reflector surface. Pre- 
assembled for quick installation. 








FINCO 200-A 


The ideal antenna for “in-between areas” . . . (too far out to use “Local” type 
antenna, too close to warrant use of a super-fringe antenna). The new Finco 200-A 
combines basic, double CO-LATERAL* design with exclusive Finco electronic patents to 
deliver unbeatable gain and performance in the Semi-Fringe area on all channels, 
UHF and VHF. Completely pre-assembled, 





FINCO 200-SA 


The Finco 200-SA was engineered specifically for the “in-between”, semi-fringe areas 
where a FRONT-TO-BACK problem exists. The special FRO-BAC full dimensional screen elim- 
inates rear signal interference, ghosts and electronic noise. This antenna delivers recep- 
tion power that cannot be matched by ordinary antennas. Completely pre-assembled. 





MODEL 14-S 
CONVERSION KIT 


Copyright 1954, The Finney Co FRONT-TO-BACK PROBLEM IN 
YOUR AREA??? MANY FINCO 


T al e ee | he Wy i a Y 400-A INSTALLATIONS??? 


This kit contains special electronic 
Cc om P an ."] FRO-BAC screen and stainless 
steel hardware for quick con- 
Dept. RE-15 version of models 400-A and 

4612 ST. CLAIR AVENUE @ CLEVELAND 3, OHIO 400 to model 400-SA. 


Write for Free Literature 
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Radio Relay station on route between Chicago, Ill witching equipment enables a T\ 


a troubled channel and int 


n channel faster than the 


and Des Moines, lowa. Every fifth or sixth relay out of 
ing tower is a control station, where high-speed protecti 


There's no way to stop atmospheric changes that clear channel. The entire operation tak 


threaten television with “fade.” But, for TV that of a second. When the fade ends, the 
travels over Bell's Radio Relay System. Bell Lab switched back to the original channe! 


oratories engineers have devised a way to side 


This is an important addition to the 
step Natures interference, 


alarm and maintenance system that gu 
When a fade threatens — usually before the Long Distance network for televisior 


viewer is aware—an electronic watchman sends phone calls. It marks a new adva 
a warning signal back by wire to a control station Laboratories’ microwave art, develop: 


perhaps 200 miles away. An automatic switching your Long Distance telephone serv 


mechanism promptly transfers the picture to a r'V pictures, better each year 


BELL TELEPHONE LABORATORIES ‘A 


Improving telephone service for America provides careers for creative men in scientific and technical fields Reng A 
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NEW DEVICES (Continued) 
ampere D’Arsonval meter of 2% signals for direct performance cuit operation. Full 
accuracy and housed ina 3% x_ testing of hi-fi audio amplifiers, (5UP1) cathode-ray tube 
5%. x 2%-inch molded bakelite carrier current systems and type sweep generator 
use. A.c. voltage ranges: 0-15, other wide-range devices. Cor produces stable linear 
150, 300, 1,500, 3,000. tinuou ne-wave coverage 
tage ranges: 0-7.5, 15, 75 from 20 cycles to 200 ke in four 
, 750, 1.500. Two resistance band quare-wave coverage 
nges: 0-.01, 1 megohm. D.« 
ent range 0-15, 150, 1,500 
liamperes. Decibel range 
to +18 14 to 5, and 
i to 5s. Superior Instru- 
ments Co. 24 White Plains 
Rd., New York 67, N. Y. 


LINEARITY GENERATOR, 
vnit dot, Winston model 160 
des both large and small 
te dots for ease of color re 
ver convergence adjustments 
vertical and _ horizontal * 

irs for sweep-circuit align up to 500,000 cycles.-Heath 
ment, Internally generated ver from 20 through 20,000 cycles Co. Benton Arbor, Mich 
in three bands. Square-wave es 
signals at 50, 100, 250 and 500 HYCON OSCILLOSCOPE » 
ke. Output impedance on vari 617 and digital voltmeter 
able-frequency ranges: 0-2,000 %15. Scope has 3-inch tube 
ohms, 0-10 volts r.m.s, flat with me bandpass 1 dl . 
in +1 db. Accuracy +2% from amplifier), high deflectior 
50 cycles to 200 ke, +1 cycle “V¥!ty (.01 volt r.m.s. per : 
from 20 to 50 cycles, Distortion K TUBE TESTER, Superior 
less than 1% from 20 cycles . : 
through 200 ke. Square-wave 
rise time at 20 ke: 05 micro- 
second Precision Apparatus 
Co., Inc., 92-97 Horace Harding 
Blvd., Elmhurst, L. L, N. Y 


‘ ltages 


flecting 

ale of 

with 

sen 

llivolt 

ohm 

uracy 

ind ohms 

Hiyeon Manufactur 
f { rado t 


tube 


tical syne pulses and locked-to 
line frequency give stable oper- 
ation as r.f. carrier output 
ind external modulation pro OSCILLOSCOPE, Heath model 
sions. Winston Electronics, ¢%-//, essentially flat vertical 
Inc., 312 Main St., Philadel- channel response from 5 cycles 
phia 27, Pa to 5 me down only 1% db at 
3.58 me (color TV syne burst 

SIGNAL GENERATOR, Preci- frequency Printed - circuit 
sion model E-300, provides a boards for reduced kit con 
ate sine- and square-wave struction time and stable cir 


Yes, you get this big, new 1954 book, “150 Radio- 

Television Picture Patterns and Diagrams 

Explained”, absolutely FREE! Just off the 

press! Gives complete 11x22” Schematic Dia- 

grams on leading models Radio and Television 

Sets. Easy-to-read, large 84x11” pages, with full instructions 

on how to read and use the diagrams. A “must” in every 1 
Radio and Television service-man’s repair kit. You get this TRIAL 
valuable book as a FREE Gift for asking to see Coyne’s great ad 


new 6-book set, “Applied Practical Radio-Television”! nee 





At Last! Money-Making "Know-How" 
on Transistors, Color TV and Servicing SEND NO MONEY! 


Coyne’s great new 6-volume set give ou all the answers to on 7 days free trial. We'll ir 
rvicing problems—quickly! For basic “know-how” that is easy & Diagrams, If you keep per 
to understand, you'll find everything you want in volumes 1 to month until $22.50 plus pe é pa Or 
which contain over 5000 practical facts and data. They cover you can return the library ir ¢ nee e noth 
-very step from principles to installing, servicing, trouble-shoot ing. YOU BE THE JUDG é , f TV-Radio 
ing and aligning all types of radio and TV sets. So up-to-date Patterns is yours FREE t¢ ee} Ter Act NOW! 
includes COLOR TV and UHF, adapters, converters. Also 


covers latest data on TRANSISTORS 44 4 BOOK — FREE TRIAL COUPON! 

Extra! 802-Page Television Cyclopedia Included Béuestional Beck Publishing Bivision 
And then, for speedy on-the-job use, you get volume 6—the COYNE ELECTRICAL SCHOOL, Dept. 15-T! 
famous Coyne TELEVISION CYCLOPEDIA. It answers today’s 500 S$. Paulina S*., Chicago 12, Ii! 
television problems on servicing, alignment, installation and YES! Send 6-volume “Applied Practical Rad 
others. In easy-to-find ABC order, cross indexed. Use this 6 vol TRIAL per your offer. include TY-Radio P 
ume TV-RADIO LIBRARY free for 7 days; get the valuable Neme 
Servicing Book ABSOLUTELY FREE! 

Address 


City 
WAN ELECTRICAL SCHOOL Whare Emplove 
heck here if you want 
500 S. Paulina St., Ta 15-T1, Chicago 12, WM. takes pis COP peetnge a 


JANUARY, 1955 





WE ARE SHARING the success of our products WITH YOU 


as a CUSTOMER'S DIVIDEND in the most SENSATIONAL PRICE SLASHING EV ER! 


» =— CABINETS ¢ #630 “se TV SETS~ 





The VOGUE From Factory to You 
SUPER DE LUXE my . mm | 4 LEADING STYLES in genuine mahogany or walnut (blond 1 


31-TUBE Z = © Ready drilled for any #% 630 TV chassis and cutout for any I 


19 20” of 21” picture tube at mo extras in price @ Als 


#630 TV CHASSIS undrilled knob panel for any other rv set © EVERYTHING NEC ES ARY 


for an easy perfect assembly is included ¢ Each cabinet is dé 


#630 SUPER DE LUXE 21-TUBE TV KIT plete as pictured with mask, safety glass, mounting bracke 


Satneeiet tm atites Pe . BCA backcup, hardware and chassis & CRI assembling inseri i a 
e AGO 5 wided feature ERATI cabinet is shipped in an air cushioned carton from FAC TORY y 
24° rreerTune Tune CABCODI UNFRe @e 4 


CORINE YOKE ee « LARGER POW! rhA on 
meee KEYED AGé ' H-25", W-26". D-22” The MAYFAIR The MANHATTAN 


Seaie hones Bara, aT es 435" 


ah ey — oe The FUTURAMIC 


eh 


“ 
“ 630 ce toxe FV CHASSIS 


LICENSED UNDER R¢ 
COMPLETE READY TO PLUG is ANo ‘PLAY— 











s 
H-40", W-26,” D-25” 


H-37", W-2a", D-2414”" 


979.34 $88.70 $53.4 

















Le 142.) - 
NATIONALLY KNOWN BRAND PICTURE TUBES 

we ave seit TF ECH-MASTER . BRAND NEW in Feshery Sealed Contant a Full Year Guorentec 
( UL T= +2000 926-5 | 20 casera 39-2" | 24 22220.959-9| 27 720.9745! 


2630 TV CHASSIS Catalog mailed on request 
Brooks CASCODE MANUAL LIF E-SIZE ‘a 
Brooks Edition 


, 25%....0: #630 TV KIT BUILDER-SET of INSTRUCTIONS 
( 4639 TV BASIC PARTS KITS say $425 
PUNCHED & DRILLED guassis PAN e y 

VIOSO 8 IRIE TT ter 72 OHM COAXIAL CABLE “= 
POWER TRANSFORMER 7: All for Slashed a 
VERTICAL OUTPUT TRANSFORMER only Was to HINTS FOR BETTER PICTURES ON 630TV 
VERTICAL BLOCKING TRANSFORMER oo we, ste 
FLYBACK TRANSFORMER 2:2 95 hee’ — spool 22:99 19.46 50° 
FOCUS COIL 0202 § P Se bel coun 37.96 
COSINE DEFLECTION YOuE 0° 

r vv, _ — 


\_ Including LIFE-SIZE TV BUILDER INSTRUCTIONS } 
= ~~ —# ' TV CRYSTAL-CLEAR LUCITE MASKS 
: " feet Framed in Rich Gold Leaf Finish 
#630 PARTS in COMPLETE SETS hie isis GRE Taion ser tested 
TV WIRE & SOLDER KIT, (0: ¥ Agee me SR od bbe 
VIDEO AND 1.F. KIT, 19 iter HH] 300 OHM TWIN LEAD-IN oa Rend 20 ‘7 1184 
VARIABLE CONTROL KIT, ° Slashed 27''—Rect. 21'/," « 27". 12.98 
CARBON RESISTOR KIT, Was fo (including Set of Rosettes 
WIREWOUND RESISTOR KIT, 4 ess! oo” ” $1.98 $1.12 9 
BRACKET AND SHIELD KIT, | 6 rt ~ so 499 . = 


ELECTROLYTIC CONDENSER KIT, : : oy” — two 17-82 9.78 TV PLASTIC OPEN 

UBULAR CONDENSER KIT, | 

CERAMIC CONDENSER KIT. . ; — Used In conjunction with N MASKS 

MICA CONDENSER KIT, 

TERMINAL STRIP KIT, - Rect. 14 ? ans 3 
— ra ' Py : ! ? ° 

COMPLETE SET OF TUBES, “Rect. 18" x 22% 3.36 192 


























STANDARD CASCODE TUNER 
complete with tubes and mew $17.97 

































































T taeRect. 21'/_" x 24/4 
PULSE KEYED AGC KIT ect. 2114 6.740000) 4193 


Finest, most accurate and the easiest Kit to in 
stall in @ 22630 oF in any other make TV receiver 
improves performance, and insures a steady 
picture on all channels. 


COMPLETE SET OF PARTS 
Including 6AU6 tube & Instructions 


was $4.59 SLASHED TO $9.99 





UNIVERSAL ™"s BRACKETS heet. 214 


Fits All 
! 0 


2%" to 21 at 
picture tubes ye 


7 
ZA? 
4 


27”. 7.23 


5.87 





Complete— 


“that holds TV SAFETY GLASS IN HANDY SIZES 


picture tube 


wae $6.07 
St apnce 


hj 
oe Lets $4.97 








Was 


Slashed to 
$1.79 
2.24 

3.89 

4.12 

5 36 

5.64 





BROOKS RADIO &TV CORP..84 Vesey St. pept.a, New York 7, N. Y.2 
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NEW DEVICES 


ments and interelement shorts 
and leakages of up to 5 meg 
ohms. Tester socket attached 
to tube base. Ion trap need not 
be on the tube, and tube may 
be in set or in carton.—Supe- 
rior Instrument Co., 2435 White 
Plains Rd., New York 67, N. Y¥. 


FM TUNER, Fisher model FM- 
80, equipped with two meters 
(one for sensitivity and one to 
indicate center of channel! for 
micro-accurate tuning) Uses 
Armstrong system with two i-f. 
stages, dual limiters, cascode 
rf. stage; has eleven tubes. 
Dual antenna inputs—72 and 
300 ohms balanced. Full limit- 


ing on signals as weak as 1 
microvolt Sensitivity 1% mi- 
crovolts for 20 db of quieting 
on 72-ohm antenna’ input; 
3 microvolts for 20 db of quiet- 
ing on 300-ohm antenna in- 
put. Two bridged low-impe- 
dance cathode-follower outputs 
vermit output cables of any 
length to 200 feet.—Fisher Ra- 
dio Corp., 21-21 44th Drive, 
Long Island City 1, N. Y. 


12-INCH TURNTABLE, Rek-O- 
Kut Rondine Jr., designed for 
two-speed operation only—33% 
and 45 r.p.m. Floating idler 
eliminates acoustical coupling 
between motor and turntable. 
Driven by 4-pole’ induction 


motor. Built-in retractable hub 
for 15-r.p.n records and per- 


“happy mediiim 


f BS50A Amplifier 


(Continued) 


affixed strobe dise for 
instantaneous speed checking. 

Rek-O-Cut Co., 38-01 Queens 
Blvd., Long Island City 1, N. Y. 


manently 


FILTA-COUPLER, 
‘ high-pass interfer 
ence el nator with two-set 


SUPEREX 


mmbine 


upler provides for two-set 
yperation from one antenna, 


eliminates outside interference 
from both sets. Another fea- 
ture: the freedom from inter- 


set interference.—Superex Elec- 





tronics Corp., 23 Atherton St., 
, } 
° 


Yonker s, N, Y 


FLYBACK AND YOKE CHECK- 
ER, Cornell-Dubilier model BF 
80, has oscillator circuit, 6V6 
vacuum tube and 4%-inch mi- 
croammeter with separate indi- 
cator cales for short, continu- 
ity and yoke tests. Open-cir- 


cuited conditior detected in 
transformer coils and switch 
é or shorted elements in vi 
um tube Weight, &®% Ib 
Cornell-Dubilier Electric Corp., 
outh Plainfield, N ° 


we 
” 


Px 


yew 


J, Bom: 
ad 
} ; 
fl Te ay : 
| a a . 
’ 
Only EICO *232 Peak-to-Peak 
VTVM has all these Advanced 
Features * 
® FOR THE FIRST TIME ALL CALIBRATION i868 
DONE WITH INSTRUMENT IN CAGINET 
%& 7 non-skip ranges on every function — DC RMS 
sine volts; 0-1.5, 5, 15, 50, 150, 500, 1500 
Ce i) 
1000 megs. Uniform 3 to! scale ratio os 


gos 


sures extreme wide-range occuracy 


st ® Flot freq. response 30 cps to 3 me 
®% Measures directly peak-to-peak vol 
age of complex & sine waves, 0-4, 14 
42, 140, 420, 1400, 4200 Vital for 
TV servicing. Saves the cost of 
separate Peak-toPeak Probe 
- ee g, etched 

panel, compact 


portable 


«i 
199 F- 


ae Ps 


= 


Excellent for your bench 
Model 249 Peak to Peak VIVM with Giant 7%" Meter 


KIT $39.95 Wired $59.95 


Complete with UNI PROBE 


© FLECTRONIC INSTRUMENT CO INC 
64 Withers Sireet 
eee 


wad rn a eo 








WATCH FOR OUR FEBRUARY ISSUE 


ON SALE JAN. 25 





i line of high quality amplifiers 


ars r@ 


igh fide 


es 


Audiophi 


35@P Pre-amplifier Aud 


Yea ve 


IVISION. LD.] 


ch and development of the REGENCY HF1000 
refld ‘ in the quality of this “moderate-priced’ 
4 


line of 


ih 


Inc.- INDIANAPOLIS 26, I 


A., 


TOM OPO 2ATETT INT 





NEW DEVICES 


WIREWOUND 


THIS IS IT! 


TEST EQUIPMENT YOU CAN'T BEAT FOR 
VALUE — PERFORMANCE — PRICE 


RCp 


le testing 
F eformers 


xb 


stat Manufacturing 
Dover N. H 


TEFLON 
tandoff 

ulator, 7 and Y 
Kel-! t ire 


1 1 
tal ‘ lo 


a. a . 
yj M4 i-thy 
ed-tht 
' 
. , pin 


tube 


eg 


ONLY led— 
ail mold 
85 


= y| 
 —zZz 
ready to Operate 


Acoc MU 


Greater 
ver bef 
, juare 
Pere D'Ay 
1000 rey 
" DC. Batte, ; 
Cu r ' * 
fead 
¥ nd chang 


me |) 8CCaDle 
Erie 


UNSOlde, 
NEW 


feature 


wae | 
other i" its clas 
2 


by ony 


——.. 


mul 


re 
Resistor Corp., 


RECTIFIERS, 


z 
@very 
Dor 
at 
»ClVvicern 


wae OUD Oar 
J high # I match ea/ RC * ee 480 


by 
‘ needs 
y * ts 
amen 
color requiré 
$ 
orrow 


P ortable 


g ,UBE TESTER 


ever built 
tube 

Ceiy 

Che ks tras ma 
Raseo0u “ 
With Cr sdaeet’® 
Additional enes 
tubes b th - “ r . Bsa : 


TV 
has on-off switch 
witch the 


net ree 


temperature 
tric Co,., 144 


rth Bergen, N. J 


ROTATOR, Trio 


rear 
cal llumi 
dicator 


ing Co irigg lle 


EAST 
ON PENNSYLVANia 


n high 
Pyramid 
Huds 


Lrist 


and 


( ON TROL, 


Co. 


Pr BOpt CTS, 
ough 
Teflon 


and 
socket 


and 


ee ? R Cp p : om 123 enaghettd ee pan na 
. 


Loss 


rectifier 


ambier 


mm Bl 


nated 


per 


RESISTORS, 


Ohm Eco 
ceramic co 
lead 


re ‘ 


Tru 


tne “W 


perviou to n 
Ohm Products, 
Ave., Chics 


ape 


SIX REPLACEMENT 
FORMERS, Ram |} 
it modela X1i 
10, X111, X11 
and 436 model 


ntgomery War 


taytheon Silve 
Roebuck) Trar 
Gardner, Corona 
Mitche 
Truetone 
Auto) and Sonora 
ite in 66-70 hor 
on 3 \ ter 
| is, sen, 2 
re eo vely 


conditior 


KogmMO 
parton 


unde 
eration 
tronics Sales Co., | 
Hudson, N. Y 


FOUR REPLACEMENT 
BACKS, St 


replace 


anc 


act 

pt 

j cha 
rations Chicago 
Transformer Corp., 
Elston Aves., Chicage 


ROTO-CUTTER, 


tr 


Sta 


cutting 
hard 
tary 
%-inch 


and 
reach pla 
shearing a 
in lla 
out its length 
Reaches point 
sible to 


Elec- 
j 


verat 
lirectio 


panel o 


n 


f 


i in 
lrio Manufactur- 


cutters ar 

necessity of rer 

and assemblies to 

fective part W 

wire sizes up to 14 

Alpert Manufacturing Co 

N. Holton St., Milwa “ 


agonal 
the 


All specifications given on these poges ore from manufacturer's dota 
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Sensation of Two Audio Fairs... 


PERMOFLUX 4 


Lar ‘go and Diminuette 
2-WAY SPEAKER SYSTEMS 


RCA has announced the 5U4-GB, Now Available Unde 


pecifically designed for use in the 

power supplies of television receivers . " 

and radio equipment with high d.c. Acclaimed at the Sight and Sound 

requirements. Its voltage ratings are Exposition in Chicago and the 

the same as those of the 5U4-G, but Audiorama in New York, these amazing high 

the peak current rating of 1 amp per fidelity speaker systems are now available under HTP 
plate is considerably higher than the an exclusive Permoflux insured plan that enables you to 
675 ma of the 5U4-G. The 5U4-GB try a Largo or Diminuette in the quiet and comfort of 


has a maximu mg nverse plate , 
iI ; of + REA. peak inverse plat your own home for 15 days. See your hi-fi dealer toda) 
voltage o ool, 7 oA : 


Operated as a full-wave rectifier “EXCLUSIVE PERMOFLUX 15-DAY INSURED HOME TRIAL PLAN, INTRO 
with mb 0c. wuteteclee aunale af DUCED AT THE CHICAGO AND NEW YORK AUDIO FAIRS, OCT., 1954 
100 volts in a capacitor-input filter, 
the 5U4-GB can deliver a d.c. output 
oltage of approximately 460 to the 
filter at a current of 275 ma. With a 
choke input to the filter, it can deliver 
40 volts at 348 ma. 


b6AF4-A 

Another RCA announcement con- 
cerns the 6AF4-A, a miniature triode 
designed for use as an oscillator in 
tuners of u.h.f. television receivers. 
It is similar to the 6AF4, but i Bh 
inch shorter in over-all length to per- 
mit more compact tuner design 


6550 
Tung-Sol has announced a powerful THE LARGO THE DIMINUETTE 


new tube designed specifically for high Outstanding wide-range A marvel of compactnes 

fidelity audio circuits. The tube, type speaker system at moderate turing “big- tem epi 

6550. ij a pentode beam powel ampli cost. Uses the Super Royal duction over the full audi 

fier. It has a °5-watt plate dissipation Fight” speaker and Super range and low cost. Ideal 

rating that permits push-pull amplifier Tweeter. Unique new-type use in 8 bookcase OF as exten 

designs up to 100 watts output. The back-loading horn enclosure a — th 2 "Royal 

tube has an over-all length of 4 is matched, octave by octave, speakers and Super I weet 

; to speakers assuring un er. In Mah , or Blonde 
finish ‘ 

24," W 

Impedas c is 

Suggested Audiophile Net $49.50 


inches and a diameter of 2-1/6 inche 
| he ba e connes tions are the ame a 
for the 6L6. 

Electrical characteristics are 


distorted reproduction from 
35-16,000 cps. In selected * 

Mahogany or Korina veneers 
Exclusive: Special connection 
for headset extension cord As above, but with select 


1aXxl ( ylat tage, 606 jax ” - pm ” 
maximum Le } ite vol ive 0 Sing 24 W. 23 H, 14 D. Mahog oe see Waal a 
mum d.a cathode current, 175 : 


voltage, 6.3; heater current, 1.8 


Impedance, 8 ohms. neers 


mi 1 scree gyri oltage v0 
naximun n grid voltage, 4 Suggested Audiophile Net. $99.75 Suggested Audiophile Net $64.50 


Typical AB, operating condition for 


LOO Wankte euigas: {varene See Hee Sees) HEARING IS BELIEVING! Try either system at home under HTP 
are: plate voltage GWU, screen UU, Read what High-Fidelity Magazine says 
control grid 31; zero signal-current, “It's best to try a speaker at home before buyin 
plate 115 ma, screen 4 ma; maximum Audio Forum Dept., Oct 
979 


gnal current, plate ma, screen 


11 ma. Load resistance 5,000 ohn 

FOR A LIMITED TIME ONLY: Every HTP participant 
ail 9 lutely FREE, the new Permoflux ‘Maestro’ Speake 
ee Box. See your Permoflux-authorized HTP deal 


The tube may also be used a a details, to: 
ingle-tube class-A, amplifier with 250 


volts on the plate and screen and 14 ) 
on the control grid, with 12.5 watt CORPORATION 


outp P a loa sistor of 1.50 
tput and a . me : , 4912 West Grand Avenue + Chicago 39, Illinois 


plate-to-plate, peak grid-to-grid drivins 


ohms Various other condition are 


possible, including a triode pu h-pull Se ea ee a ee) ee 
amplifier with a plate voltage of 450 Conadian Licensee * Campbell Monufacturing Co. Ltd, Terente, Conade 
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New Year's 
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CHICAGO 24, ILLINOIS 
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TORONTO 17. ONTARIO 


Model SX-96 SELECTABLE SIDEBAND RECEIVER 


2 
. 


Rs 


Niodel SAX -OG 


ICRAFTE 
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£ 
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a 
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NEW TUBES (Continued) 
and grid voltage of 16. Output with 
this circuit is 28% watt peak-to-peak 


) 


driving voltage 92 and plate-to-plate 


load 4,000 ohm 


12SN7-GTA, 6AX4-GT, 6BX7-GT 
Development of three new “service 

designed” TV receiving tube 

the 12SN7-GTA, 6AX4-GT, 6BX7-G1T 
was announced by G-E. 


650€ 


On 


“A 


type 





ALL-PURPOSE 


"VIDEO GENERATOR 
for Black & White 


Aside from improve: 
the 12SN7-GTA ha 
height (see photo) 
voltage rating of 450 
pared with 300 for the 12S) 
a maximum heat dissipation 
of 5 watt 

The construction design of the 6AX4 
GT feature 
cathode arc-overs that cause 
outs in horizontal deflectior 
The 6BX7-GT is designed to 
microphonic and 


protection against plate 


vertical 


vertical deflection amplifie 


Silicon transistors 
Expanding their line o 
istor Texas Instrument 
announced their type 
alpha (current amplific: 
0.90 to OUD type 904 wit 
0.95 to O.975. and 
alpha of 0.975 or bette 
alpha cutoff 


Istor j 


freque ney 
mepacy 
rating ruaranteed 
the 904A, has an alpha « 
of & mepacycle and 


or better 


2N54, 2N55, 2N56 Sa ier es 
Westinghouse ha announced three erns for Black & W 

new germanium p-n-p nade 

N54, 2N55 


are designed for 


istors, type 


frequency amplifier applicat 
j capable of di 700 
at 2b ¢ Their racy 
quency at the 6-milliwatt TY 
ee ~~ . % Acclaimed by TV S 
j 500 ke The average « ent n wet Creat 
, ) rf f 7 } ‘ rade som 
of the 2N54 is 0.97; for kKquipment Accom 


0.95; for the 2N56, 0.92 Mack 


ipating tal controlled tin 


avera 


% Ask for a demonstrat 
from your TV Parts J 


% Write for the HICKOK 17 


ment catalog sho 


High-power transistor 


eervicing Ins 





THE HICKOK ELECTRICAL INSTRUMENT CO 


10531 Dupont Avenue «+ Cleveland 8, Ohio 
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Fabulous..Revolutionary 


..-Completely New.. 


z 


the most powerful antenna 
ever built, featuring TESCON’S 
NEW exclusive DDP 02»: 0:00 





at. No 2680196 other 


pending 


Tescon’s miraculous Mighty Mo will make prime signal areas out 
of even the deepest fringe sections of the intr 
y 

Mighty Mo complete with DDP, an entirely new and revolu 


tionary concept of phasing, will trap even the 


weakest Signa! and 


perk it up to a clear, brilliantly sharp, deep-toned picture. Tescon 
absolutely guarantees that each and every Mighty Mo will perforn 
where other antennas have actually failed! 

Unshakeable proof, substantiated by exhaustive field test: 


definitely shows that Mighty Mo does more than any other antenr 
manufacturer loudly claims his product will do 
will never pay off. Rely on tested result: 
that's your money in the bank 


that's your real pre 


Here’s Mighty Mo's proof MIGHTY MO’S 
...the results of ACTUAL © recision-timed phasing re 
FIELD TESTS. 


nagnif ' 
b ke picture 
itperforms every other antenna e[ A 
manufactured today * gest een area 
ft reen element 4 
@ Higher uniform gain over a than 1 10 wave 
hannels Doe not vary ¢ x e fle 4 
han }1 DB nm any ct , « t to hack 
Ss ba Perfect Iv 
e* y 0 rea 
oO are harpe é ¢ nterfe 
all char ’ blinds 
° ement spa 
@ hier average gain than 6 of the r for super-g 
r t advertised antenna — ely preassemt 
tor set tyr ant 
. gain response 
fa 110 and video patt 
e | ghly tested for m 
t 4 trai ex ’ 
7 C rugged 
‘+ ante to pert ‘ 
t tennas fail 


this red-hot, fast moving, 


money-making antenna...right now! 


TESCO 


1955 


SPRINGFIELD GAROENS 13. NEW 


JANUARY 


Theoretical rating: 
of 
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TV PRODUCTS COMPANY 
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NEW TUBES 
A transistor 


up to 5 


(Continued) 


capable of deli 


vering 
has been developed 


Honeywell Regulator 


ampere 5 


by Minneapoli 


Co (see photo) The power-nhandliing 
ability of this unit is made p ible 
by a pecial tructure that ermit 


rapid flow of heat to the outside of the 
transistor 

A feature of thi 
current gain even at 
up to 1 


unit is it high 
collector « 


ampere 


6BQ6-GTB, 12BQ6-GTB, 25BQO6-GTB 

Three new tube type 
cially for the 
tion amplifier of a 
have been released by RCA. The tubes 
types 6BQ6-GTB, 12BQ6-GTB, and 
25BQ6-GTB, are high-perveance beam- 
power units. 

The 6BQ6-GTB has maximum peak 


designed espe 
horizontal defle« 
television receiver 


use in 


positive and negative-pulse plate 
voltage ratings of 6,000 and 1,250, 
respectively, and a maximum d.c. plate 
supply voltage of 600, plate dissipation 
of 11 watts, screen-grid input of 2.5 
watts. It is designed to deflect fully 


picture tubes deflection 


up to 90 


having angles 


The 12BQ6-GTB is like the 6BQ6 
GTB except that it ha a 600-ma 
heater for series-string operation. The 
26BQ6 GTB 18 also the Same f xcept 


for having a 300-ma heater 

These tubes 
6CU6, 12CU6 
be double branded 
12BQ6-GTB 


25C U6 


can directly replace the 
and 25CU6. They will 
6BQ6-GTB/6CU6, 
12CU6, 25BQ6-GTB 


AX5727 


Amperex Electronic Corp. has added 
type AX5727 to its line of thyratron 
tubes. It is a ruggedized version of the 
tandard type 2D21 

The AX5727 is an inert gas-filled 
thyratron with negative control charac 
teristics. It has a high control ratio 
which is stable over a wide temperature 
range 
Germanium diodes 

Three new germanium diodes of the 
“all-glass envelope” type, | heen 
announced by Amperex The liode 
types 0A71, 0A73, and IN&7G, feature 
unusual resistance to humidity 

The 1N&87G is a high-quality video 


detector which offer high rectification 


efficiency, coupled with low loading on 
resonant circuits 

The 0A71 is a high back resistance 
type designed for compute! and pen 
eral purpose application 

The 0A73 is designed for use as a 
video detector, having advantage im 
ilar to the 1N87G, and is intended for 


higher level if. signal where its 


greater back resistance eliminates sync 
clipping. 
OB2WA 

Designed as a replacement for the 


OB3, this 
features 


Raytheon voltage regulator 
rugged 
in critical military 
applications. 


construction for use 
commercial 
END 


and 


NEW! ATLAS €J-30 
COBRA-JECTOR 


INDESTRUCTIBLE FIBER-GLASS 
ALL WEATHER 
WIDE ANGLE DISPERSION 


List $40.00 
NET $24.00 


Complete 
with Driver 


2 all-purpose projector —excelient 
intercom, marine, and 
e & music systems. Penetrat- 
wide angle intelligi- 
nder adverse sound con- 
magnetic assembly 
weather, Omni-direc 
ng bracket. Quiek, easy 
power package 
tough” jobs! 
input Power (continuous) 

input impedance 

Response 


Dispersion 
Dimensions: 


talk-Dack 


{ jiat assure 


Velrag 7 even 
itions ALNICO-V-PLUS 
Double-sealed against a 
tior Y nt 


nazing 


yy the 


Openir 
Overall 


WRITE FOR COMPLETE CATALOG 


ATLAS SOUND CORP. 


In Conedoa 


Atlas Radio Corp.,lid, Toronto, Ont 








It pays to train for 
something different! 


FIX ANY ELECTRIC 
MOTOR! 


y 








ELECTRI MOTOR 
REPAIR shows exactly 
how ¢ handle every 
phase f motor repair 
and maintenance ir 4 


ng profitable rewinding 


ELECTRIC 
MOTOR 
REPAIR 

560 poges—Over 
900 step by step 
pictures 


Price $6.00 
The te k 


And it to-do-it quide { 


pa } prac? 


aily any ? 


-——PRACTICE 10 DAYS FREE-—- 
Dept. RE-15, RINEHART & CO., IN 
> Madison Ave New York 16, N. Y 
ELECTRIC MOTOR REPAIR 
' al J 


pa 
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SKY CHIEF 
ANTENNA ROTATOR 


A 
Z 






SINCE 1906 


Finger tip tuning plus better per- 
formance... greater dependability 
... Superior design... outstanding 
efficiency! Half a century of Brach 
electronic know-how makes the 
difference. And Brach’s merchandis- 
ing policy insures fair margin and 














mark up. 
_— PREKIBLE Worm 
: Drive 
«BUILT-IN THRUST 
«BALL BEARING 
AUTOMATIC 
as ano HOLLOW TORQUE 
MECHANICAL = 
SAFETY STOPS 
LUXURIOUS 
PLUG-IN MOTOR CONTROL BOR 
WEATHER PROOF 3os* 
CONSTRUCTION DUO DIRECTIONAL 
ROTATION 
PRECISION GEARING 


BUILT-IN GUY RINGS 
WITh THIMBLES 


JANUARY 1955 


womens «6s BRAC HH. MANUFACTURING CORPORATION 
ALLOWS Division of General Bronze Corp. 
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200 Central Avenue, Newark 3, N. J., HUmboldt 2-1500 
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hallicrafters 


CHICAGO 24, ILLINOIS 


IN CANADA: BOX 27 

TORONTO 17, ONTARIO 
Model HT-30 SINGLE SIDEBAND 
TRANSMITTER / EXCITER 





TARGET ANTENNAS 
FOR UHF and VHF 


Technotes 
\\ 


Model 
FR88 
List 

$34.95 


ZENITH CHASSIS 20J22 
With no high voltage present, the 


T fo j ll_channe 
usual checks were made of the high erget 88 for maximum e 2 


area performance with highest f 
voltage filter 


flyback transformer, 
the horizontal output tube, width coil 


capacitor and _ resistor, 


screen voltage of 


back ratio and minimum side pick-ur 


Model CR123 
that is, the voltages—checked perfectly List $10.50 

When the oscilloscope was connected 
to the plate of the damper and to the UMHF cerner re 
horizontal deflection yoke return, the flector for top 
I performance in 


and horizontal oscillator. Everything 


familiar spikes were there a 

some transient oscillations rhe fringe areas. All 
had a 20-yf 25-volt filter capacito aluminum = hurri 
th ; cane construc 
tion. A high qual 


the yoke return teplacing 
ponent with a 20-yuf 450-volt unit pro 
duced plenty of high voltage minus the 


WW ilbuy J Hantz 


ity antenna 


oscillation 
Also manufacturers of conical and 


EMERSON 661B style antennas. The first to 


insulators. 


S & A ELECTRONICS 


TOLEDO, OHIO 


The picture on this set had fo 
lines and reduced height on the left 
but it was not keystoning. The 
looked very much like a defe 
damper circuit. The defect actu 











EXAMINE FREE! 


GREATEST TELEVISION 
REPAIR BOOK 

EVER PUBLISHED! 
TRAVELER 63R50-A Here is the most complete and uf 


in the horizontal deflection 
istances across the winding 
deflection yoke were 24 and 
The replacement yoke measured 


15 ohms Harry C Kelley 


vision servicing available 


There was no raster. Before che gives you sure-fire how-to-do-it k 


repair installation maintena 


the receiver circuits I checked tl 


sh neg 


TELEVISION SERVICING 


New 1954 Edition Complete 


by Walter H. Buchsbaum 


tion of the focus coil ind 
yoke. The focus coil wa 
against the yoke and w 
vertical and horizontal deflect 


to short H. J. Wilbw 
G-E 21T4 TV 

In these set 
in the picture often originate n the 


CHASSIS 


ound-beat interference 


All New! 2nd 
Revised Edition 
TRANSISTORS 


COLOR 
UHF ond LATEST 
TV CIRCUITS 











— — 
i a - 


ss 
— 


sound discriminator circuit. If careful 


lead dress does not reduce or remove 


end $5.95 with this ce 
it, check the capacitor across the se Game rotue 





HIGH SENSITIVITY 
AC-DC MULTITESTER 
20,000 ohms per Volt 


The new Lafayette High Sensitivity Multitester is 
a complete instrument (not a kit) dere is an in 
strument packed with every desirable feature found 
only in instruments costing twice as much. One of 
the most sensitive multitesters ever offered. 20,000 
ohms per volt DC; 6,000 ohms AC, having a high 
sensitivity 45 microamps meter. Full scale AC-DC 
voltage ranges are 0-10V, 0-50V, 0 OV, 0-500V, 
0-1 000V: DC current ranges 50 mix roa ) ma, 
25 250 ma Resistance 0-5K o 0-50K 
HOOK and 06 megohins De ibel range 
+5 db: +5 +22 db (0 db TT5V - 600 oh 
Extreme versatilit and accuracy 1% preciaion 
resistors; ”“ meter; beautiful prnotle front, with 
nae b ttom for ruggedness. Siz 1%” x 4” 
2%” Complete with batteries ond leads. 
We. 4 ibe 


D ) ) 

CAT Pe 

THE WORLD'S FINEST 3 SPEED 
AUTOMATIC RECORD CHANGER 


; ae PRICE 
SPECIAL 


0 a) 


Shy 


be 


NET 19.95 
In lots of 3 19.25 





Lafayette scores again with an alm 
a spectacular buy and we are 
England—with « world-wide reputation 
features that the Hi-Fidelity ent! will ag 
off after last record; powerful fan cooled hur 
muting titeh; weighted ball-bearing w ite 
size 14%” x 12%”. Depth below base 244” 
or with famous turnover Ceramic or G rs 
COLLARO Model 3/53! changer 


COLLARO Model 3/53! with Turnover Ceramic cartridge 

COLLARO Model 3/53! with G.E RPN ) cartridge 
45 RPM SPINDLE 

eliminating use of center inserts on 145 RPM re 


t unbelievable pri 
passing the savings on to 
It plays all 


eon the Collaro 3- ~y~¥ Nuton ratle 

ou. Here's the fir 

s and all speeds automatic 

proof ball bearing mour 
motor with self-aligning 

ed turntable; rubber cirive 

Available either le 
idge 


all 


iz 
last late: Ja 


We 
Pla 


8 
Bhpg 


Triple rir 


Triple Play installed 
Slips on in place of regular spindle, 


GSA Spindle 





MODEL RW-27C— Complete 


elaine” 


anger made 


ted tone arm 
ollite 

coupling 
artridge with pl 


rd 


NEW POCKET AC-DC/ 
VOM MULTITESTER 


1,000 ohms per Volt 


This instrument is one of the best buys that 
Lafayette has ever offered in a Wide Range 
AC-DC MULTITESTER. An idea! portable 
unit that meets the need for a 

rugged test instrument Has ease oper 
tion usually FOUND ONLY IN MORE EX 
PENSIVE INSTRUMENTS. Has 1000 ohms 
volt sensitivity on both AC or Dé Uses ful 
” rectangular meter with large easy to 
seale. Uses 1% precision resistors 
D’Arsonval microamp meter move 
Ranges: AC-DC and output volts 0 

0-250, 0-1000V; DC current 0-1, 0-10, 0-100 
MA: Resistance 0-10K and 0-100K ohms. Ir 
handsome sturdy bakelite case. Size: 4% 
8%” x 1%”. Supplied Complete with 
leads and batteries. A Must for every service 
man, shop, Laboratory of experimenter 

at Lafayette’s Price you can afford to own 
Shpg. Wt. 2% Ibs 

In Lote of 

Single. ea 





COMPENSATOR & 


for G. E. CARTRIDGE 
Designed for use with 
reluc 

preamplii 

oe fe 
‘8 


0.1 


L P. 
d Poor 


an ee 
— TRIPLE PLAY 


DIAMOND and 
SAPPHIRE 


seme LL 
LIST $3%-00 


Al Get 
ertridges! 


11.95 


4 de 
Stock Ne “pk 60 


record changer. We made 
Manufactured in 


with quality DUAL STYLUS 


mati 


It's packed 

aut 

bearings 
and 


Replacement to 
arxoso 


Steck Ne 


Pu .29 . 





TIMER-SWiTCH oale 





CARDWELL 
UHF CO 


List 


ae 


Lots of 3 


Singly 1 4.45 ea. 


Outstanding Value! The 
ywers the entire UHF ape 
SAP4 oscillator, 6CB6 I 

liode Features yr q ir 
gain (3 to 
tuner, 25-1 irive 
switch for I ie VHF 
8% «= 6% x 3%” with easy 
1% ibe 

CARDWELL ES-1 Converter 


Genuine Plastic 


RECORDING TAPE 
Shee. Wt. 14 oF 
LAFAYETTE 


deal with one 
manufacturers of rf rding tape 
to supply p were Coeer eee r 
tape which sells for st 
twice our price’ WE GUAR 
ANTEE ABSOLUTE SATIS 
FACTION OR YOUR MONEY 
BACK. The fine " 
ybtainable. Highest per 
ings Red Ox) Base | 
coating; greater signal strength; with 
unifarm frequency response from 40-15 
in lots of 10 rolis -1.75 ea 
LAFAYETTE EXCLUSIVE! 
OYNAMIC EAR PHONE 
A new lightweight plastic ear phone 
especially imported by Lafayette to 
bring you the high quality of a 
dynamic ear phone with the ease 
and comfort of an almost weightless 
unit—at a price less than half that 
of any comparable unit. Fite right 
into ear. Excellent sensitivity of 
65 db. Ideal for use with miniature 
hearing alds, transcribing, DC resistance 2000 
ohms, impedance 5000 ohms at cycles. Complete 
with 3 ft. olastic covered cord 
EXCELLENT FOR SILENT LISTENING OR VIEWING 
Will replace speaker on any radio set or T.V. for silent 
listening, by direct connection to secondary of output 
transformer 


made 


a terrif 
of the i 


COO + ennenred 


quality recording tape 


thousands of play le 
axl 
000 


Tweeter 


that will assure high 
with any speaker you now pr 
your present speaker into a 2 
creasing the high freque 
wiagram included. Shpg. Wt 


STOCK NO. SY-i4 
NEVER BEFORE AT 


ete 
1000 


sets 





SARKES TARZIAN - 


VHF TUNER 


Brand new —¢ 
tire VHF spectrum 

is an exact duplicete 

thousands now in use ir 

many chassis cluding 

the Sylvania ind 520 

series. Has 7” long con 

centric haft Excellent gain 
LF. rejection For 40 me IF 
6BC5 and 6x8 tubes and shields 
i} ti the price 


TL-24—In lots of 3 each 


Singly each 
JANUARY, 


Latest Type 
‘ Complete 
vers en : } With 2 


F-86, 8x30 with case 
F-15, 7 «35 with case 
F-10603, 7 « 0 with case 
F-10604, 12 « SO with case 
CL 


Shpe 











1955 


NVERTER 


Cardwell ES-1 
tru 
amplifier 
jit oscillator, hig 


fas 
and OFT 


Network 
A specially designed 5” Tweeter and Crossover 


frequency 


ney range up to 15 


IMPORTED DIRECT 
PRISM-COATED 


BINOCULARS 


@ ALL-METAL CONSTRUCTION 

INDIVIDUAL FOCUS 

@ COMPLETE WITH LEATHER 
CASE & STRAPS 


Fea 


Automaticaily turr 

sets, toasters, coffeemak 

pre-set time with r 

tells time Built-in 

handies up te ame 

quires 3‘, diameter ¢ ] ) 
behind dial face 2',". Shee t 

Ibs MS-62, for (10V/60 Gy AC 


é 
Sy 4 J et 
b outpet level 


$575 


10 


connec te 


UH} 000 cps 


channel 


nd cabie ‘ 
an 


yedie end inter 


hing bere 


reading dial 


PA-21 5.75 


Lats of 3 each 





Singly each 


5” Tweeter AND 
Crossover Network 


MINIATURE VOLUME CONTROL 
V4" DIAMETER 


Only ” bD 
mately 
for min 
vc-t6 
vc-is 
vc-20 
$3 


PRECISION DRAFTING SET 
11 Pleces—Fitted Felt-Lined Case 
Made in Germany, of heavy bran kel 
plated and polished inet Ne 

clude 54" Compass with pe 

Points and lengthening ba 

vider, three 34%" sidewhee! bow d 

with needle point, pon point and 

point. 9” Ruling pen, extra ha 

pen of pencil, cape with 
Interchangeability of these 
makes this an exceptionally ver satile set 
Your money back-—if this nat 
worth twice our price! 


F-i2 Net 
e NEWYORKNY 100 Sixth Ave 
Jaf aft fe ite BRONK.NY _ 542 £ Fordham Rd 
== Rad? 


NEWARK.N J 
parr. JA) 


PLAINFIELD. J 





Network 
response when used 
You can now mak 
way speaker system in 
000 cycle 


se88 


> ibs 
Net 6.9% 


THIS PRICE 


mas 
y 


vet * 


LENSES 2.75 





| " 1bCentral Ave 
_ 139 West 2nd St 
110 Federal St 


with order 


Net 19.95 
Net 22.50 
24.95 
32.50 


BOSTON MASS 


include poste 








Color's bigger than ever! 
AND THE NEW 2"° EDITION OF 


RA 


PRACTICAI 


EAR AS EDT 


vice industry 


IS MORE THAN EVER A MUST 


receivers at much 
to hit de 
And when color 
ing in volume 
be 
profitable 
Get 
new 2nd 
COLOR 


get it 


Color 
better 
floors any 


television 


prices are due ilers 


Limmne 
starts 


now 
television mo 
technician must ready 
different 
: d 'y 

br ind 


ICAI 


ind 


. every 
for this new 
fie ld 


your 


There's not to lose 
copy of the 
edition of PRA 
TRLEVISION 


right awa 


Here is the 
information 
Included in it 
oft ¢ 


late t practical color 


service you can get from 


any source SO pages 


Principh olor Television 
Detailed ¢ 
Operating Inatruction 


lest 


much 


nre 
Ii igrams 

Antenna 

Recommen 


ircult 


Requirement 
much more 
brought 
pioneer 


dations ind 
ition 


RCA 


televi 


‘Time-tested inforn 
to the 


in comp itible 


up minute by 
color ion, 


SV OO 1 copy ind worth jar more 


color television profits for 
RCA Part lube 


or the coupon 


in future 
you! See 
Distributor, 


your ind 
mh il 


today 


RCA SERVICE COMPANY, INC. 


A Radio Corporation of America Subsidiary 
CAMDEN, NEW JERSEY 


RCA Service Co., Inc. 
Commercial Service Section 


Nd 


Camden 


TECHNOTES (Continued) | 


ondary of the 
mer (inside the can). Its 
outside plate should ge to the low side 
of the coil. If the capacitor is connected 
properly, the trouble can generally 
eliminated by slightly detuning 

winding. This 
for fringe 
inserting 220-ohm 
at the 6AL5 socket, a 
Geo. R 


discriminator transfor- 


transformer 


be 
the 
not 
ich 


or 


privmary method 


recommended area In 


try 


area uppre 
istors hown 


the diagram Anglado 


TV COMBOS 


hum 
17F3 


receiver! even 


MOTOROLA 
In 


from 


some case may wt 


Motorola and 
combination 
TV and 
off. Thi 
polarization of the le 
IM to the 
cured reversing 
jack 
talling 


take 


in 0 


radio line switche 
trouble } i 
ads from 
peaker 


the 


chassi 

by 

peaker 
Wher 


in the 


"AG 
pin 
reu 
cabinet, 
the g 
chassis plug 


to 


peaker leads 
from the 
yin jack 
the receptacle that receive 
plue from the TV 
2 is the ground connection 


chassi BE. M. Brecke 


radio 

terminal 

the 
lern 


the 


connected 


nal 


TV 


cha 
for 
dge 


MASK CUTTING 


In converting T\ 


tube it 1 


receilvet 
ener: 

purchase a ma k. These 
ick easily With 20 


pol i 


creen 


mi Cri 
dollar 
have 


here 1 how it i 


eve ral 
So if 


fit a 


costing 


pen you to ¢ { iown a 


na cabinet, 
done 
Several inches can be « 
few minute by 
Mine j Insta 
dise of 
iw blade and insert a nut and bolt 
the to 
piace 
haft 
Cut a 


the 


in just a 
11 


ander ied on 


aw. Cut a wood the 
center ittachmer 
of the Var 
will require different mount 
heet of the 


wood disc 


permit 


rotary saw ou 


emery paper 
1 
ol | we nerairy 


emery or sandpaper—and glue on 


thi time 
mask 


ng a 


| ave done many 


never poiled a Some mat 


recommend u plane 
tried that and chipped off 


Dubineky 


Lure?! 
I have 
Jacob 


TUNER ADJUSTMENT 
When rV sets having tu 


| ? 
elector it 


ervicing 


witch type 


ound can often 
ted oscillator ug 
become ad 


ho« k dur inge tre 


picture or 
misadju 
ently the slug 


to mechanical 


to a 
mil 


located 


knob 
intercarrietr 


best 


screw is usually 


the channel 

If the set is of the 
the slug for 
buzz; if it is a dual-channel 
the for best 
In all cases use an 

tool for making the 
preset the fine-tuning 
position John 


lug 
behind elector 
type 


picture and 


adjust 
minimum 


adjust ound 


type, lug 
alignment 


and 


suliated 


adjustment 


control 
Comstoel 


cente! END 


Prima eae 
better merchandise 
that sells! 





TV VOLTAGE 
REGULATOR 


? 








10 Volt Line Adjustor 

@ Normal Line Volts 

e110 Volts Increase 

@!0 Volts Decrease 4 7 
300 Watts. Returns full height & width 

of picture LIST 


made better! 


r 
| UNIVERSAL | 
| Tw ruse ! 


¢ ; ; Soe 


—— 
Isolation type transformer gives 6.3 V 


S for cathode — filament short or 7.8 V 

to increase emission e@lt's poraliel 

List ° It's series o@lt's isolation ¢« It's 
electrostatic e@ It's un 


made better! 


| HBG! 
| HORIZONTAL BAR | 
| GENERATOR | 


Renenamenenenitivanes 


Eliminates intermittent sync 


4 \ 


versa 


for quick TV set adjustment and al 


linearity and 


ws $195 


@ For adjustment of vertical 
height controls 

@ Accurate positioning of 
magnet 

@ Precise setting of yoke 

@ Complete with 


made better! 


5 “7 
| MODEL “A” | 

BATTERY | 
| ELIMINATOR | 


focus coil 


nstructions 


for 105-125V 50/6 
For 1% volt radios with 4 to ¢ 
Gives nearly constant powe 
varying line 
sockets for all battery p 


voltages 


List 
Available from electronic parts distributors 


INlustrated literature upon request 


manufactured by 
COMPANY 


CHICAGO 25, Ili 


ctronic equipment 
928 


EXPORT: Scheel International, 4237 WN. Lincoln, Chicege 19 
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Patents 





Priv 


LOW-POWER FREQUENCY MODULATOR 


Patent No. 2,678,426 


Rawlins, North Hollywood, Calif 


Lockheed Aircraft Corp.) 


GATING CIRCUIT 
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AMAZING BARGAIN 


Mast - Often - Newded 
The new 1955 TV nm 


1955 
scoop of the 


Television tant 


labourmmation 
wencteag tee ad 


‘ iV re 
ou how to 


ake the repair 





igrams more 


New Edition , : oth lata ” i cena f cost 
Covers all important 1955 Sets the best | Get SUPREME 
TELEVISION SERVICING COURSE 


elp you it ry 
te ' ; full 


243 


Get 








Newest 


1954 
RADIO 
DI. \Gk: \MS 


sartovt 
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Supreme Publications 


Sold by All Leading Parts Jobbers 


JANUARY 1955 





COVERS ALL POPULAR SETS 


Supreme TV manuals have 
Service material on every popu 
of every important manufacturer 
helptul, practical, factor 
that will reall make TY 
adjustment easy for you 
Save with these amazing \ 
manuals. These giant TV 
complete circuits, alignment 
patterns, response curve 
ill recommended changes 
waveforms, and many double 
gram blueprints. Here is t 
material to help you do more 
quicker; and priced at only 
manual covering a full 
Be ready to repair any 
in your snop ¢ nin 
in coupon below 
Manual to see 
you get for only 
prompt shipme! 


NO-RISK TRIAL ORDER COUPON. 
SUPREME PUBLICATIONS, 1760 Balsam, Highland Park, 


Radio Diagram Manuals 
Most. Often .Needed 
(See full description at left.) 
4 Radio Manual,§ 
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}Manuat | $2.50) 
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1938 Manual, §2 
Master INDEX ¢ 








REATEST TUBE BUY 


EVERY TUBE GUARANTEED A FULL YEAR 


Branded—Bulk Packed in Original 


Mfr's. 


Nested Cartons or Individually Boxed 


JOBBERS! DISTRIBUTORS! We have a Wonderful Deal For You. Write—Wire—Phone! 
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Quality Because— 
ars 


acturers’ surplus gov't ci nd other 


is removed f gov't. a other « pmen 
be received You are invited is special 


over the past 20 years—in quantities of me than a 


therefore, urged to inciude any additional types 


ee include aye A i 


ELECTRONICS CORP. 


NEW YORK 6, NEW YORK 





"Watch that old dame. 
She uses 


a JENSEN NEEDLE." 








YOU'LL SAVE A 
“WHOLESALE” 


RECORDING TAPE 
First Quality! Wide Range! 

Wide range, 

plastic base re $949 reel 

cording tape 

1200 ft. on 7” 


reel, $2.15 per reel 


6 or more reels 


HI-GAIN VHF ANTENNA 


“TEXAS RANGER" 
For Ultra Fringe 


All channels 2 to 13. High 
gain for ultra fringe. Rejects 
co-channel and adjacent 


channel interference Gain ' i) 
is better than stacked conical $ 50 
on the low band, equal to or Pm 

better on the high band 


TV PICTURE TUBE BOOSTER 


las Adds new life to 
ie 


picture tubes 
9c ea, 6 of more 

95¢ 85c ea 12 of more 
Vu-Brite model C40!. For electro- 
static magnetic focus tubes. 


Write for FREE "FYI" Bulletin No. 301 


HOLESALE 


RADIO PARTS CO., Inc. 


1 WwW Saltimore St 


BALTIMORE 1, MD, 


J 
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The amplitude f the squa 


between El and E2 (Fig. 2 


zh C during the 

are wave and 

reome the bias or 
nitted. If the pu 











(El) of the 


remain rloe ke y batter 


lower amplitude 


osed o . transmit 


point ) loch the pu 


WIDE-RANGE TAPE PLAYBACK 


Patent No. 2,685,618 
Michael Rettinger, Encino, Calif 
(Assigned to Radio Corp. of America) 


The upper frequency limit of a tape 
determined by the gap 
head. For « 


per econd, a .0005-inch gap 


width 


xample, at a tape 


frequen 1,500 cycle At 
frequency i complete cycle i 
inch f tape which i 
rhus a 


tape t ole piece 


equal 


magneti 


gap width there 
This in 


permit 


playback head w 


r network di 


through the 
there i 
with the l-r 


The tape travel 
inches per second 
ducing up to 10 k 
head). The 
gap tapered om 1 to 2 mils. I 

gap has a different null fre 


playback lower playt 


l-mil gap correspond 
quency 4 ke but adjacent f 
reproduced. A 1.5-mil gap canr 
but passe adjacent frequ 
gap as a whole passes all frequer 
To compensate for loss in th we 
attenuator cut the output from the 
Increased gain is provided in the 
result is 
les. 


uniform response 
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Lowest prices in the industry —Now you 
famous Alliance Tenna-Rotor easier step up yours 
and profits! New, low prices will melt sales resistance 


Quality and style go up...prices down 

an improvement in Alliance Tenna-Rotor quality 
ifthe new, reduced prices an even better bargai™l 7 

improvements are built into Alliance products — users 4 

benefits of research and progress ... and at lower 


aly: 
does it... thanks to the splendid cooperotion 
$ and distributors the demand keeps climbing— 
nce Manufacturing Co. has been able fo step up 
and the economies that result are passed along 
rp price reductions! 





Model K22—New, lowest priced rotator on the market! This 
new economy styled champion features finger tip control — 
sells on sight—is undoubtedly the biggest value in the industry! 


The Alliance line keeps pace with the coming changes in 

“a television and electronics. Alliance TV aids are styled 
‘ga Wy x right — built to last! They include three UHF Converters 

CoN > Boosters — three Alliance Tenna-Rotors —the new Triceptor 

, =; . line of antennas. Add to this the Alliance radio-controlled 

wy aa Lift-A-Dor ... electrically operated garage door opener; 

e the first low-priced, quality, automatic garage door operator. 


K22 
electrically 


operated Alliance is in its sixth year of continuous TV advertising! 
Rei pr eng ALLIANCE PRODUCTS ARE PRE-SOLD! 


ALLIANCE MANUFACTURING COMPANY : Alliance, Ohio 
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BUY DIRECT... 
SAVE MONEY ! 


HI-Fi and 
Binaural unite... 
wired or kits! 


imperial V 
12-tube AM.FM 
Tuner Kit 
® Band width 
200 kc @ Tuned 
RF stage @ Tun 
ng Range 88-108 
mc @ Sensitivity 
5-10 u/v, 20-30 db 
® iron core tuned |.F 
disc, trans. © 6CB6 RF 
amplifier © 6AB4 mixer © 6AB4 
oscillator @ GAUG6 Ist |.F. amp! 
fier @ 6AULSE nd f ame fier *® 6AU6 ist 
miter © 6AU6 2nd limiter © 6AL5 detector 
© 6C4 cathode follower outbut @ AM tunir 
nge ( © 6BAG RF amplifier 
6BE6 conve rter © 6BA6 ist |.F. amplifier 
1N60 crystal diode detector © Tun 
sis dimensions: 9%” | 


Complete kit of parts including tubes $3750 
pictorial and schematic diagrams 
y Response (FM) 20 
20,000 CPS 5 0B 
AM) 20 
7,500 CPS + 3 0B 


NeM 4 rm 

Receiver Kit 
© Self-contained 
AC Power Supply 
© 3section variable 
condenser © Tuning 
range 86-108 mc © Band 

idth 200 ke © Sensitivity 
10 microvoits 20 db © Tuned RF 
stage © iron core tuned |.F.—disc. trans. © 
6CB6 RF. amplifier © GAB4 mixer © 6AB4 
oscillator (temp. compensated) © 6AU6 ist 
1.F. amplifier © GAU6 2nd |.F. amplifier © 
GAUG Ist limiter © GAU6 2nd limiter © GALS 
detector © 6C4 cathode follower output © 
yy selenium rectifier © Dimensions 944” «x 

a ” 


Complete dl of s islets ae 
power » > s, rial an 2950 
Scoometio’ Slagreme ° % 


Proqueaey, response 20--20,000 CPS + 5 DB 
Wired & Tested extra $5.00 


yal. VS AM 
Ne ’ Receiver K 
>. self 
tained 
» ‘ 


. “" sning 

2 2 ee 
te a 
lifier @ 6BE6 
® 6B8A6 ist 

© 6AL5 de 


15% 

Complete kit of parts, including AC 
power supply, tubes, pictorial and 0 
schematic diagrams $245 


Frequency Response 2 7500 CPS 1 dt 
/ & Tested ext $4.25 


FREE CATALOG OFFER! 


Write today for tree complete Approved catalog’ 


JRDER DIRECT FROM 


APPROVED 





ANTENNA CLIP 
A pair of miniature pir 
dered a hown to the side 
pin type TV antenr conne 
implify connection 
plug connecto to 
minal board on the 
he removed for ‘ 


Brow 


PLASTIC CABINETS 


Cracked and broken plasti 
cabinets can be repaired eee 
Use sandpaper or steel wool t 
glo along both 1d of the 
the inside of the cabinet. Wipe 
dust and coat the roughened 
with plastic or bakelite cemen 
ervice cement will do but the 
cement are bette When the 
coat is about dry, apply a 
and cement a strip of 
inside of the cabinet to 
to be filled 

When the cloth patch 
prepare wood putty with ws 
ing to the directions on the 
make a thick workable paste 
varnish up to about 10 
of the paste and mix thoro 
the paste to fill the crack 
Leave a little excess on the 
compensate for hrinkage 
rubbing down. While the 
any cracks that have 
should be held closed by 
weights or a few turn 

Let dry overnight or long 
off exce or rub down with 
or sandpaper backed with a 
slowly to avoid abrading 
surface of the cabinet 

If the plastic is black o7 


color, dry powdered lamp! 


| burnt umber pigment can be 
with the putty along with the va 


Or the smoothed patch can be 
with tube oil color thinned with 
drier Allow extra drying time 
lampblack is used 

Left-over putty can be pr 
sheets between paper or 
paper tubes for future use 





RECORDING TAPE (Plastic Base 
40% OFF (NEW) 


oe Free 
purchase of 12 
* * * * * * * * 


Used Recording Tape (Plastic Base) 


ATTENTION 


a 
USED “MYLAR” TAPE 


impact Strength 9 T 


COMMISSIONED ELECTRONICS 


Champlain St. N.W 











When answering 


advertisements please mention | 


RADIO-ELECTRONICS 





SAVE MONEY.. MAKE MONEY... 


a TV 


the practical way-- 


ASSEMBLE A 
TRANSVision 
“iTV KIT 


standard first pkg. for all of ow 
kits This package gives you the 
BASIC CHASSIS and over 450 TV 
COMPONENTS with complete | 


Pay as “You Wire 2 
BE 


wi WiLL HELP YOU to start 
learning TV the practical way 
by assembling a TRANSVISION 
a . 
% 
Service Booklet. When ready, you 
order the next stage (pkg t + 
your complete kit a terrific bey. 


TV KIT in EASY STAGES. F 
Shows 6 nae TV Kits 


nly $39 you get PACKAGE ' 
EXCLUSIVE 


we a 
FRINGE AREAS. No Previe 
Knowledge req 


06 TRANSVision 


cATAt 


NEW ROCHELLE, N. Y 
———=+ MAIL THIS COUPON TODAY «© « = 
Educational Director 


TRANSVISION, INC, NEW ROCHELLE, N.Y. Dept. res 





i'm enclosing $ deposit. Send st 4 kit 
PACKAGE *1, with all instruction Material. Bolonce C.C 


() Send FREE copy of your new TV Kit Cotolog 


8 Nome 





Address 


1 CV eens OD 


RADIO-ELEC 





TRY THIS ONE a go SHTSTARBING for HIGH FIDELITY! 
! can be turned, drilled and oor ome 


ked like hardwood o1 any plastic 
inder cast in a short length of ano ® TUNERS 
ry tube is handy for making and 
end plugs for homemade test "PRE-FAB’ RECEIVERS 


Saw off a dise of the required AUDIO PRODUCTS ‘ae 


Kness, drill a hole in the center, 
then chuck it in an electric drill 
In against a wood rasp to turn 
vn to fit 


ittractive in iment control Each Collins Tuner Kit is complete with 
with a pointer wa made by punched chassis, tubes, power transformer, 
, ' power supply components, hardware, dial 
one ide of a plastic bottle assembly, tuning eye, knobs, wire, etc., as 
inserting a strip of clear well as the completed sub-assemblies: FM 
th , , tuning units, AM tuning units, IF ampli- 
vith a scored hairline rhe fiers, etc., where applicable. All sub- 
varnish mixture Wa use assemblies wired, tested and aliqned ot 
the factory make Collins Pre-Fab) Kits easy 
to assemble even without technical know!- 
When } mixt i 1 3 edge. The end result is a fine, high qual- 
ity, high fidelity instrument at often less 
than half the cost — because you helped 
pointer moke it and bought it direct from the 

pose Van factory. 


bottle cap and 


Fe 


ION-TRAP INDICATOR $55 


" FM Tuner Kit 
a simpuie photoelectric light 


that works perfectly and elim with AFC $58.50 


The FM-11 tuner is available kit form with the 


1f Amplifier mounted in the s58i8 red and 


swork when adjusting ion 


ignet on TV receiver 

t Th , . tested by us. You mount the smpleted RF Tuning 
; vy j , os < 
hsp csgpe scenes a Sano Unit and power supply, then ofter some simple 


aif . PO ay) sé ou . 
itioned for maximum reading ee witing, it’s all set te operate. 11 tubes: 6J6 RF 


»», 6AG5 converter, 6C4 oscillator, 6BAG et IF 
F-3 Tuning Unit — 
ars 6 with AFC $18.75 2) 6AU6 Ind and Ird IF, (2) 6AU6 limiters, GALS 


PHOTOVOLTA f 4 

The best for FM. The mos? sensitive discriminator, 6AL7-GT double tuning eye, 5Y¥3-GT 
‘ Ss), and most selective type of ‘‘front end rectifier, Sensitivity 6 to 10 microvolts, tess than 
on the market. 6 to 10 microvolts Yq of 1% distortion, 20 to 20,000 cycle response 

sitivity. Image ratio 500 to 1. 6/6 , 
tuned RF stage, 6AG5 converter, 6C4 with 2DB variation. Chassis dimensions: 12'/2 
4 oscillator. Permeability tuned, stable wide, 8 deep, 7" high. Illustrated menval sup- 
and drift-free. Chassis plate measure 
6\/2' ‘x42 In combination with the 
1F-6 amplifier, the highest order of 
sensitivity on FM con be attained 


plied. Shipping weight 14 Ibs 


Tubes included as well as schematic 
and instructions. Draws 30 ma. Ship 
ping weight FMF-3: 2'/2 Ibs. Dial avail 
‘nsive photovoltaic cells and a 50 able $3.85 


( meter or the basic range of 


ar »hms-per-volt voltmeter con iF-6 Amplifier 2 Q’s 
: 3 tbs 


The instrument consi of four in- 


as shown in the diagram. The . 
6 Tubes, Shipping Wet 
mounted on a flat bakelite 





in a suitable housing that can 


by FOR USERS OF COLLINS TUNERS 


meter lead (For details on a Receive $5.00 
FMF.3A fr 4 J 
front end with . F 7 | se 
torized Commercial Killer” in you the new, in ved ; ' 

1954, issue Editor) AFC, or, rer , J nou $7 7° 


$18.75 and wher , » your old FM/AM Tuner Kit 


spended against the creen 


mounting arrangement see 


unit is used with the photocell with AFC $81.00 


unit in returr 
“4 against the screen and the P for $5.00 The originol 15 tube deluxe FM/AM pre-fab kit 
you ° ¥ 


on top of the set with the dial redesigned on a@ smaller chassis The tuner now 











the rear Tune the et to a measures 14° wide by 12” deep by 70" high 
channel, advance the brightne This attractive new front and dial assembly opens 
| for an indication on the meter up new —o where space is at a premium 
Kit includes everything necessary to put it inte 

then adjust the beam bender for 
, operation—punched chassis, tubes, wired and 
imum deflection on the mete 


ye L. Garvi 
SMALL-PARTS BOX 


Small boxes partitioned into two or instructions. All tubes included 


three sections are handy to have around $ 50 Shipping weight 19 Ibs 
any shop to keep the parts from a TV AM-4 Tuning Unit 


et when you remove it from a cabinet 


aligned components, power supply, hardwore, ete 
Kit comprises FMF-3 tuning unit, IF-6 amplifier 
AM-4 AM tuning unit, magi« 
eye assembly and complete 


Te Collins Audio Products Co. ing, RET 
Tops in AM superhet performance! A 0 O Bex 368 Weerhcld, WJ 

trip the chassis sectioning 18 a 3-gang tuning condenser gives 3 tuned | Tel Wierheld 2-4990 

stages with high sensitivity and se | FM Tuner Kit M/AM 


t advantage because some of the art “ 


: . . lectivity. Assembly is completely wired, 

in the back of a TV set may be tested and aligned ready for imme 

thos in diate use. Frequency coverage 540 KC 

: to 1650 KC at a sensitivity of 5 micro 

parts of the set, although they volts. Tubes 6B8A6 RF amplifier; 6BE6 

' k alik Instead of d . converter; 6BA6 IF amplifier and 6AT6 
100 alike nstea umpin 

, I B detector. Draws 30 ma 220 volts 

the part in one box and then Mounts on a chassis plate measuring 

to sort the screw again, it 4°'*7% Shipping weight 2'/2 Ibs 

Dial avcilable at $3.85 


ently threaded from 


| Amevet ter Hu 5 


your time and temper to use the j Tete! emeunt enciosed § 


vided boxes.—B. W. We END WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS 
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STEP INTO 


BIGGER 


BUSINESS I-TUBE DEFLECTION CIRCUIT: 


Twit te | The Ace Astra mode | t¥ ve fed into the grid 
NE ceiver (British) uses a novel control that varies the 
er 


horizontal sweep generato! d yut changing the R-C of tl 
circuit designed around " } } Neyative-going r 
The circuit operate i blocking tapped off the plate 

oscillator. The feedba voltage needcd arator and fed throug! 


FIELD STRENGTH METER to sustain oscillation tapped off a ing network (R1-C1-R 


ection of the flyback transformer and late yrid,. 


Model FSM S000 Only $9'750 


less batteries 
BATTERY OPERATED ~FOR VHF-UHF 


STAGGER-TUNED LFS 


’ 


boys. No guessing whether the antenna Modern TV receive! 0 ise ned system with 


Put yourself ahead of the ‘‘cut-and-try 


or receiver is at fault. Save time, money stagwer-tuned i.f. circuit ecau they tayes (For Ameri 


Oo il KNOW develop more gain than an equal num band transmission, cent 
nh new installations you 


which antenna location is best before 
proceeding. A Radion Meter builds 
customer confidence, often pays for 


ber of mutually coupled (double-tuned) on the center of the 
staves adjusted for the ime band tead of the carrier.) 
width Another ad ag f the Knowing the carr 
stagger-tuned system | t align the number of stage 
ment is simpler. It possible to obtain i.f. strip, the first ste} 
Beautifully designed, easy to use. All the desired over-all i response by the desired over-all bar 
TV channels 2 to 83 and PM band connecting a signal generato the points Draw a base 
Weighs only 16 lbs. with standard input of each stage in turn and ac calibrations 0.5 me or 


itself in two months time 


batteries. Absolute readings in micro ing the tuning lug for maximum the ends representing 
volts. Monitoring jack for audio. Size response at the corre frequency (Assuming that bandw 
11 x 8144 x Gin. Ask your distributor When designing st: ‘r-tuned if 5-inch line is a cor 
or write direct for specifications circuits, the average con uctor finds Divide it into 10 equal 
it hard to determine the resonant fre division representing 0 
quencies and bandwidth of the tuned base line as a diameter 
circuits to get the desired gain and semicircle. Now, div 
over-all bandwidth. In Data and Cir- a number of equal | 
cuits of Television Receive Valves than the number of stag 
(Philips Technical Library), J. Jager plifier strip. For exan 
introduces a novel and simple method amplifier has five tune 
of determining the resonant frequen input, three interstage 


for a stagyer- 


No guesswork Quickly locate cause 


cies and stage bandwidth 
in your methods of weak signals, 


| 


THE RADION CORPORATION 


Dept. J, 1130 W. Wisconsin Ave. 
Chicage 14, tl. 





RADIO-ELECTRONIC CIRCUITS (Continued) 

so the are of the 
must have five parts. 
dicular line from the center of 
part of the arc to the base line. The 

gth of perpendicular equals 
half the bandwidth B of that circuit; 
the point of intersection with the 
l gives the center frequency. 

The diagram at a gives the fre 
and circuit bandwidths for 
amplifier with a 21-me carrier 
frequency. Diagram 6b gives the same 

ita for a 3-stage amplifier. Note that 
stagger-tuned system there is a 

tuned to the carrier frequency 
when the system has an 
number of stages. 

This data was taken from the appli 
notes on the EF80 (RETMA 
is 6BX6) appearing in the 
mentioned previously. The 

also contain complete data for 
determining the desired circuit Q and 
the method of obtaining it. 


design diagram 


Draw a perpen 


each 
each 


base 


encies 


+-Staye 


in a 
circuit 


omy 


even 


cation 
equivalent 
reference 


‘ 
otes 


TAPE RECORDER SWITCH 
This photoelectric switch was de- 
veloped as an automatic shut-off switch 
for a recorder. Its 
light beam shining 
the tape path onto a photoelectric tube 
When the tape is running through the 
nachine, the light is blocked off and 
plate relay RY1 is released. The cir- 
cuit is conventional except that the 
117-volt relay is wired so it 
cks in when its coil is energized 
momentarily by closing S1 to start the 
recorder. The power relay 
losed and the recorder 
long as the plate relay 
light path is blocked off by the 


tape operation 1s 


based on a across 


power 


remains 
operates as 
(the 
tape). 


is released 


? © 
T i 
Ss 
LS co 


7 
+ 


d iv 


circuit obtains 
type power trans 
PS-8415) but 
150 volts at 
radio or 


The control 
half 


Stancor 


power 
from a wave 
former (a can 
take its power—100 

ma—from any 
yperated with the 


circuit relay is a 


about 
amplifier 
recorder. The 
Potter & Brumfield 
LM-5 with a 5,000-ohm coil. A 923 
phototube was used because it was 
readily available. Other types 

bstituted. A miniature 354 
}Q5-GT can be substituted for the 
6SJ7 or 6SH7 shown by changing the 
filament supply to 3 volts 

The only controls needed are the 
push-button switch and the switch for 
the light source. These can be mounted 
on the tape chassis and the rest of the 
circuit tucked away in an unused corner 
Russ Sherwin END 


plate 


can be 


or a 


of the cabinet.- 
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YOU CAN BUILD A Professional 


HIGH FIDELITY 


WiTH 


TUN TY 


AMPLIFIER and b 
PREAMPLIFIER S$ 


SOUND SYSTEM 


i. finest com $ oy onan ae 
easily assemdled by following the complete 
storlraee pictorial diagrams. 


Your home eg oll 
fier and ifier kits will be of 


highest ryt with a fre- 
Kane arent 


at less 
listening 
All Leading Radio Parts Jobbers 
and Sound Dealers 





Literature Upon Request 


TECH-MASTER corporation 


75 Front Street, Brooklyn 1, N, Y. 


NEW EICO PROBES" 


SCOPE PROBES 


SCOPE DEMODULATOR PROBE 
KIT $3.75 WIRED $5.75 


LOW CAPACITY PROBE 
KIT $3.75 WIRED $5.75 


DIRECT PROBE 


KIT $2.75 WIRED $3.95 


VTVM PROBES 


VTIVM RF PROBES 
KIT $3.75 WIRED $4.95 


PEAK-TO-PEAK PROBES 
KIT $4.95 WIRED $6.95 


Sf=- 


Sensational High Voltage Probe 
Model HVP-2 eee ONLY $4.95 


© 54 Extends range of VTVMs & VOMs to 30 KV 


® “pot. pend. 
wE/CO™ Write for FREE Catalog CP-1 


| SPECIAL INTRODUCTORY OFFER 


DELUXE UL* WILLIAMSON TYPE 

20 WATT AMPLIFIER KIT: Famous Williamson 

circuit with modifications for increased, undis- 
ed power output. Uses famous-make, spe- 

claily wound, quality output transformer. All 

sockets, terminal strips and connectors are 

riveted to chassis, ready for wiring 

MODEL TM 15A Net Price $49 95 
*Uitra linear operation through use of 
screen-tappec primary output transformer 


DELUXE 4-CHANNEL PREAMPLIFIER EQUALIZER 
KIT with CATHODE FOLLOWER OUTPUT. 
Provides complete equalization for virtually all 
recording characteristics now employed. input 
channels for radio or TY tuner, crystal or mag. 
netic pickup, tape recorder or other signal 
sources. independent bass and treble boost 
and attenuation controls. Cathode follower out- 

it permits remote control operation without 


igh f loss. 
MODEL TH 15h Wet Price: $19.95 


New Secret Recorder 


-— 


@ 7 
= 
: 


with Built-in Microphone 
and Playback Facilities 


Available for the first + 
dependable tape recorde estlactive 


cret and 


work with full assurance 
and whisper. Specific 
of fool-proof 


Completely self-c 


ery word 
Il forms 
work 


re! 
ywhere 


Briefcase ir genious open 
without disclosing 

super-sensitive micr ‘ ew circuits 
record all sounds fr 
Picks up whispers af a 
ordinary speech at 100 
operates recorder. Pro 
terrupted recording time adphone 
playback. Tapes also 1 : any 1% 


ips recorder 


Available t 


sional, industrial, municipa tate and federal 
sinty day P 


con os ae © a 


AMPLIFIER ‘CORP. ra AMERICA 


398 Broadway, N Y. 13, N. Y 


all legitima ercial, profes 


investigative agencies 


Limited for 
increase 








\ 
guuTIONARY® 


Rtv 
Twin Action 





a ae 


>$ 49 TUNER FOR ALL-WAVE SET 


I want to construct n ¢ u } cuit on the 


— ; 
Y ‘ ceiver that uses comm i coils to range The gar 
FILTA- list cover the range from 540 ke to out between 11 and 


10 me. Odacillator coils 0 Li i noticed it nstan 
are designed for mtern t The diagrat how 
quencies around 450 ke | want pu 6C4 oscillator, 6BE¢ 


an if. around 1500 ‘ } ny and 6BD6 first 
mage imterference o1 hortwar first two range 
COUPLER bors & JOBS bands.—H.T.H., St. Lou either direct fro 


The J. W. Miller Co. has a serie f an r.f. amplif 
shortwave oscillator coil for 1500-ke ke in the 


SUPEREX brings you greater value 


pli 
more for your money by combining 2 


i.f.’s and tuning ranges of 3.75 to 11, and then fed 

TV sets. 2set coupler eliminates second 8.5 to 23 and 12 to 36 me Modifying amplifier. On 
antenna built-in Hi-pass filter in existing coils designed for 450-ke 1.f.’s the mixer convert 
sures perfect reception for BOTH sets for 1500-ke operation is difficult and to 1500 ke 
tracking is likely to suffer. The selec converter. 

tivity of a 1500-ke if. stage is not a The oscillator 


necessary items for all homes with two 


HARD HITTING DISPLAY CARD 
WORKS FOR YOU order the smart -_ “ rd 
q . yood and the gain probably will not 12 , B-727 
Superes Filta-Coupler today order in } ; “a ; 56h . » 
quantity! ve as high as at 456 ke 0 i 12 Suffix 
reason we uggest an arrang it coils designed 

AND be sure you are well stocked 
with these fast moving Suprex 
winners too! 


imilar to that shown in diagran indicates 1500-k« 
The et operate a ‘ mnventional r.f. coils for 
uperhet with a 456-ke i ! t fir prefix 

two range covering from K ( ( iffixe 


1.5 me and as a double-conversion ! antenna 


a srorneras FERRI- erste 


“"75¢ 


b baggy ‘VARI- LOorsTicE 
Over 50,000,000 
Loopeticks. Replaces ine 


pulls i stations etre 


over performance 


DON'T ACCEPT IMITATIONS! Ask for the 


Ferri-Loopstick and Vori-Loopstick by name . Plan the t 








A possible leas O ie bar 

PY én successor to Grayburne +} é 
i 4 t COll ) l ‘ 
Super 23 Atherton St., Yonkers, N. YE . ¥ witching 


implify 





QUESTION BOX (Continued ) ; For QUALITY - PERFORMANCE - DEPENDABILITY 
OLD-BAND FM RADIO 


sf teant to convert a Pilot P30! AM. R 9 d Te / Tubes Guaranteed | 
a 


the 88-108-me band instead of the L0 


-mie band Is the re an inexpensive 
ay of doing this without rebuilding 
the FM front end and i.f. circuits? 


R. A. R., Philadelphia, Pa. 70% «99% ° Same Day Service 
Many readers have had good results 
ee ee OFF All Tubes Individually Boxed 
88 - ORC Ni4 40-501 — 
| ee e 300 Types Always in Stock 


Type Price | T i Type Price Type 
J 64 7 A 12BH7 A 
4 12BY7 4 
5U4G 55 
2 é 585 
with this inexpensive tubeless con- } ) N4 SCS 
verter (see diagram) connected be OZ4M ‘ 5Y3GT 37 | 35L6GT 
; 9} SY4 6CFé SW 
tween a good FM (88-108-mc) antenna 1A7GT p 5Z3 45 1 6CSé A | sya 
, as > P ate iT A 1AX2 d bAé 6Dé 5 
and the antenna posts of taeir old FM 18367 : ~ 4 z3 
receiver. 43 6AB4 ' f | 35Z5GT 
AA ; 


6AC7™M 
6AF4 
6AG5 , ’ 
6AG7M ‘ 12SK7GT 
6AH4 ‘ é ; 12SL7GT ; 50A5 
6AH6 E é ‘ 12SN7GT §2 5085 
bA 12897GT . 50C5 
6AKS bk 4 50L46GT 
6AK6 12V6GT 
6AL5 é é 12x4 
: £3 59 | 6AM é 

All coils are self-supporting and are >| 6A05 
pace-wound with an inside diameter p 6A96 
f 7/16 inch. L1 is two turns of No. ; ‘ . 4 
18 insulated hookup wire interwound ! 6AS5 
. 9 9 je —- na r T bASé 
with L2. L2 is three turns of No. 10 6ATé 
olid enameled wire. L3 is 10 turns 59 | 6AU4GT 
of No. 10 solid enameled wire and L4 6AU6 , 
three turns of No. 18 hookup wire 59 | 4AYV } é 

, T , y pans 6AV6 ‘ é 
interwound with it. The tuning capac 6AXAGT ' 6SK7GT 
itors are small air trimmers with a V 43] é ‘| 6SL7GT 
‘ , ane anre x or , 6BA6 ° 6SN7GT , 
maximum capacitance of about 35 ppt. 2A} 6BA7 6SQ7GT 12AT6 
L2 tunes to the new signal frequency A 18 | 6BCS : 6SR 12AT7 

, etal alia ‘ x 68 | ¢ 12AU6 
and L3 tunes to a frequency in the } 6806 r 12AU7 
10-50-me band. 3 2) | 6BEé ‘ t 12AV6 

4 A f 12AV7 1978 





Response to our query on continuing the Ques 
tion Box has swamped our staff with questions 
if you don't get your answer in a month or so, 
don't worry—we'll get to it in time. Incident 
ally, the Question Box will continue 
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25AV5GT | TUBES 


SURE-FIRE OSCILLATOR Be 4 ; 12AX7 
l am a Novice radio amateur with: j 4 j A 25B896GT 
4 1284 25Lé6GT 


° 12BA6 
fravamitter circuits Please print the 3 d R } 4 2525 
384 f ‘ 


cirenit of a crystal oscillator that ] 


an use to drive an 807 directly on 80, 


only a few montha of ¢ rpervence with 


12BE6 

















Mf and 15 meters. I want to use funda 


erystals.—M. W. F., Central TERMS: PLEASE: 
yY 6 deposit must aevempan: all order end , ’ 
coo All shipments FO 
> ORDERS UNDER $10-$1.00 HANDLING “CHARGE 
his circuit, recommended by Peter Subject to prior sale 


en Radio Co., should provide sufficient 


_ ! . K d: he TUBE ‘Integrity. ls Our Chief Asset’ 
a r | <i é CG 115 COIT ST! IRVINGTON HI, N. J. 


When answering advertisements please mention 


RADIO-ELECTRONICS 


TV GLO-TEST 


This sensational new all-purpose tester does the work ¢ 
ing nearly 12% times as much. Recently featured in RAL he 
; and other publications, the GLO-TEST has been bought and use 
output to drive your final astically by hundreds of TV and Radio Servicemer ' 
The inductor in the plate tank circuit Amateurs, Experimenters and Electricians 


More than 50 uses: Pixtube Tester —AC- 
it18 " > > 52 > t ° ’ - " 
must be tuned to the desired outpu gnal Generator; Signal Tracer, Tube Test 


frequency. The output may be at the urements, Checks Distortion. Linearity. A 

fundamental or the second, third or GLO-TEST complete with test leads a euetia 

fourth harmonic. You can use standard booklet, postpaid y $14.50 
5-watt coils in the oscillator plate Send check or money order. Satisfaction guaranteed. Free literature on 


. ; request. Dealer Inquiries Invited 
cireuit The oscillator supply voltage 
hould be 390 for best results END V. A. ENTERPRISES, Dept. AA, 608 E. Rosecrans Bivd., Compton, Calif FULLY GUARANTEED 
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Just what the TV Doctor ordered... 


STANCOR 


EXACT REPLACEMENT FLYBACKS 

















Merchandising and Pror 


Ward Products Corp 
? ; 

W het} the ‘ { t”’ vith the 

vive wr ie patien 

i i Crosley, a Muntz 

in KCA, or any other 

brand, you can be ure 

of a prompt recovery 

when the prescription 


read STANCOR” 





a 


atient: 


Nallicrafters 
Stancor A-#241 


New Exact Replace 
ment Flyback for 
Crosley 157820 and 
Hallicrafters 550251 
List Price $8.10 





FREE—HIGH FIDELITY, Ultra a 
Linear Amplifier Bulletin 
479 describing performance 
and construction of the 24 
watt Stancor-Williamson 
a dt eee a ee ad 
Ultra-Linear Output Trans 
former A-8072 ($15.00 net) 
Available from your dis 


Astron Corp., 


treamlined 


Columbia Wire and 5S 


tributor 


CHICAGO STANDARD J ie::::0:%0= 


are listed 


TRANSFORMER CORPORATION § i've 


facts, Radio's Mast 


9592 ELSTON AVENUE « CHICAGO 18, ILLINOIS end Yhe-O-ttes 


EXPORT SALES. Roburn Agencies, Inc. + 431 Greenwich Street + Wew York 13," Y 


1200 Ft. 7” Reel Finest Plastic Base SESS 
RECORDING TAPE 31rd 


Receive 13 
2 Reels Cornell-Dubilier Electric 


' \ 
poze market today Un ON field J nd Radiart Corp 
the ATISF ACTION } , and i i | 


s 
compLete FUNDED 
iy REF 
net arutt constant Quality 


‘ing tape oF 


Tape 
b fi elity C 
QONEY 
R your and slitters 
4) coe 


xide coatit 


{ 
. wm with @ 


‘ the 
, I nere tly am 54 Vesey 5) 
rewlts a. ot oxide to DOr cles ith * Seposit 
we, | . and maximum HOF an J) Seng new CO PER $5 00 
pa ow distortion ad in, Shoo. Wt on AOE css NCORO caTmon, Permoflux Ine., 
noise ratte 0% , i $5.55 V3 tor $22 Adontss ‘ Ir ired Home 
yee\s , Stor $15 4t 2 , . oonmminien 


’ 3.87 Ty 
gr poets. Stord . 
> ee : O ) setthe speaker 


esponse 
y 


mh COD cogtinue ! I are 


15 day 
if the 


RADIO-ELE 








AY A me TESTED AND PROVEN 


 MBRE-Z WAY 


_ — = coche TILT OVER TOWERS 


\) ae tance Rg Teaseoe tine 
TATS Over ov a neignt ’ st th 
Toot’ Od sround and seul 


@ CRANKS UP AND DOWN @ TILTS OVER 

@ NO GUY WIRES—NO CONCRETE 

@ NO ROOF DAMAGE 

@ NO LIGHTNING RISK @ HURRICANE PROOF 
@ GREATER DISTANCES—BETTER PICTURES 











The or y pract al free-stan 

of str ng winds 

tile tower in the 

ed section 

minum € 

Easiest to install Easiest to serv 
types from 30° to 85 VHF | 


types of towers. Each tower 


E-Z WAY DEMONSTRATION TRAILER 


= ee ee 
+e + 
} 


DISTRIBUTOR INQUIRIES INVITED 
FOR FREE CATALOGUE AND INFORMATION WRITE: 


E-Z WAY TOWERS, Inc. 


5901E.BROADWAY «+ P.0.BOX 5491 © TAMPA, FLORIDA 


1440 page MASTER 


for everything in Electronics 


Make rapid select from G 
e MASTER CATALOG co 

CIFICATION LUSTRE 
DESCRIPTION AGRAMS, PR 


housands of Radio-TV-Electro 


NEW! 1955 BUYING GUIDE 


List $6.50 


=$ 95 . a 000 - Fully indexed 


[fs “8 a 11” 
TY eccessores / : 0 as + Over 8,500 
cotelees, liter e . . has + Weighs 6 the 


: dete sheets. ete Yours “ J . Tools, etc. etc. 
Vidai re tor the eshing 4 From leading parts distributors or write to 
ELECTRONICS MFG. CORP : foustay UNITED CATALOG PUBLISHERS, INC 


S76 WEST MERRICK ROAD «= -LYNBROGK, WY. : 110 Lafayette Street, New York 13, W. ¥ 


ou ow 
rooarit 











VIDEO 
TUBES 


AT WHOLESALE 


# 199% GUARANTEED & 
BRANDED! SAME DAY SERVICE! 
1MP... 29 6BDS 9 59 
a | | 59 | 
183 58 GBS 4 
BP 79 BK 49 
106.29 OBE 39 
107.28“ 6BK7 38 | 
1E7GT 39 © 6BL7 29 
FSG 29 OBNNG 69 
1HS 49s 6B OG 29 
L449: 6BQ7 49 
1L6 SS GBYSG 39 
LAG 39 6BZ7 69 
Les 3864 59 
iLC6 = 39 6CBE 39 
INS 49 CDE 59 
IRS 6CUSGT 39 


THE ONLY COMPLETE LINE @& iss 





v4 i 6F7 49 


OF ELECTROLYTICS © £2» ta rT? ae 


twist 
1U5 ; 6K6 59 
’ . i io « . 1X2 : 6L6 39 
No matter what you need in electrolytic <i s 2A3 6N6 79 
: 2A7 . 684 $9 
; 99 = 688 
rating all of consistent high quality proven 104 ‘ 6SA7 
by outstanding field performance, C-D 395 d 6$D7 
— ina ae ES , 3$4 d 6SK7 
capacitors are always reliable... and readily 34 j 6SL7 
available—because Distributors who know, 5u4 i 6SN7 
carry the complete Cornell-Dubilier line. a ; = 4 
Free! TV Capacitor “Replacement Guide” 5Y4 678 


and C-D Twist Prong Cross Index from your oe , 4 

C D Distributor. He’s listed in your local 6AG5 : 6W4GT 
Classified Telephone Directory. 6AJ5 d 6x4 
6AKS j 6X5 

- 4 GALS 39 TAA XXL 

ain ai ’ 6AQ5 , TAG 
There are more C-D capacitors = a 

in use today than any other make. — og 
687 79s 7BS 


Cornewt-Dusivier Capacitors |i 2% 3 iw 


‘iw s£ororo RCESTER AND CAMBRIDGE 


capacitors—C-D has it. Every type, shape and 





MASS noviogn« no OW VAL ” ' IDIANAPOLIS no SANFORD ANE 


FUQUAY SPRING nN « . AY. THE RADIANT CORPORATION, CLEVELAND Surprise Package i} 
of Radio & TV Parts 


parts in 


Important Notice to nt Nal 2 a - 





cans, et« Ka 
worth $10.00 


SUBSCRIBERS ite i 


If you're moving, please don't forget to send us your address as it appears _ MINIMUM ORDER $7 i) 











with ler, Balance 
i 


on the copy of the magazine, including the numbers shown beside your 
name, as well as your new address. If possible, send us your address label 


which is pasted on the upper left hand corner of the back cover. 


. is , , ELECTRIC 
lf we receive this information before the 20th of the month, you will con- | DE ecupene 
tinue getting the magazine without interruption. 


Your cooperation will be most helpful and greatly appreciated. 79 Re nor em 
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BUSINESS (Continued) 
their requirements or expectations. 
Pyramid Electric, of North Bergen, 


Jack Berman, Pyramid representative, 
and Betty Rice “at work” on rack stand. 


N.J., has designed a two-color display 
rack for its capacitors. The company 
also brought out a new capacitor car- 
ton 

lele-Matic Industries, Inc., Brooklyn, 
N. Y., is offering its distributors a coun- 
ter display for its Tele-Pal extension 
speaker for remote control personal TV 
listening. 

James B. Lansing Sound, Inc., Los 
Angeles, is distributing for a nominal 
fee mounted illustrations of early his 
torical musical instruments to empha 
size the beauty and craftsmanship of 
their Signature speakers and enclosures 

Electrovox Co., East Orange, N. J., 
has designed a new 3-D display for its 
Walco needles, 

Javex, Redlands, Calif., is offering 
distributors a birch and maple shadow- 
box display with the purchase of $50 
worth of Javex merchandise, 

Reeves Soundcraft Corp., New York 
City, has made a 12-inch easel for its 
Pius 50 magnetic recording tape avail- 
able to dealers, 


Recoton Corp., New York City, has 





Calendar of Events 


Symposium of Printed Circuits sponsored 
by RETMA Engineering Department, Janu- 
ar 1-21, University of Pennsylvania, Phila- 
delphia 

Audio Pair, Los Angeles, February 11-13, 
Alexandria Hotel, Los Angeles, Calif 

Symposium on Design Principles of Tran- 
sistor Circuits sponsored by New York sec- 
tion of IRE—Dr. John Linwill, Bell Labs, 
moderator; January 8, Engineering Societies 


Building, New York, N. Y., 9:45 A.M. 











designed a counter display for its phono 
needle line. 


Production and Sales 

RETMA reported the production of 
.733,315 TV sets and 7,042,442 radios 
during the first nine months of 1954 
compared with 5,524,370 TV sets and 
10,149,163 radios for the 1953 period 
September production of 947,796 TV 


JANUARY, 1955 


— dalespuile’s 





by MAGE €) 


SS MAGI-MIX 
; ANTENNA 


, Couplers 


NS 
An extremely efficient 


band pass filter permitting 
the use of a single transmission 
line with the following “ 
antenna combinations 
Cat. No. 1425A High-band 
and low-band VHF antennas 
Cat. No. 1460 UHF and VHF 
antennas 
Cat. No. 1465 Two UHF 
antennas 
Cat. No. 1433 VHF high-band 
low-band and UHF antennas 


MULTI-SET 
Coupi 


Three models—Cat Nos 
20-2; 820-3; and 820-4 
permit two, three, or four 
set operation respectively 
from a single antenna 
installation. Units split signal 
equally between receivers and 
provides necessary isolation to 
eliminate interaction between 
sets. Eliminate those trade-in 
headaches—sell a second set 
- not a second-hand set 


SELECTRONIC 
Switch 


A multi-purpose, 300-ohm impedance switch with 
high-efficiency contacts for minimum loss 
Used for manual switching from antenna to antenna, 


switching signal from one receiver to another 
and ideal for use in high-fidelity a 
signal switching 


~ a 
ee 


Taco, the oldest and most respected name in antennas 
offers you real SALES-BUILDERS in the line of antennas, 
accessories and promotional backing. You can’t lose with 
Taco as your brand. Stop in and see your Taco distributor 
Pick up your copy of the Taco catalog and see for yourself 
why Taco has been the STEADY LINE since 1932. . 


TECHNICAL APPLIANCE CORPORATION 
SHERBURNE, NEW YORK 
In Canada: Hackbusch Electronics, Ltd., Toronto 4, Ont. 
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YOU CAN OWN THE HIGHEST QUALITY 


weorre HOME AUDIO SYSTEM 
73 


F ror THE BARGAIN PRICE 
OF ONLY 





oO Fer-tone OTEK TRANSPORT MECHANISM 





Driven by three individual AC motors. 
> Greed 7 LP.S., dual tracks 
All electrical push button switching and 
braking 
Hi-Fi record/playback and erase heads 
Frequency response better than 50 - 10,000 
C.P.8 
WOW and FLUTTER less than .3% 
Accommodates 7” reels ( 1200’). 
Fertone PE REX CHANGER 
@ Output 6 watts, . ee : 
@ Separate power pack for remote installation @ The only truly automatic and foolproof 
to avoid HUM changer (patented), playing ten inter- 
@ Record frequency range 50 - 10 000 C.P.8. mixed records, without pre-setting, in 
Erase and Bias frequency 45 ke/s any odd size between 6” and 12”. 
@ Controls record. play-back and ampli @ Precision built free from rumble end 
fier selector switch, tone, volume, phono, acoustic feedback 
master volume @ Automatic muting switch. Automatic shut- 
®@ Input for microphone, phono, radio and off. Built in 3-stage tone filter. Spring 
telephone pick-up with provision for mix- mounted chassis 
ing, also input for feeding into your @ Price includes famous PE8 dual cartridge 
present amplifier with sapphire stylus. (45 spindle + $3.50) 
Preset tone compensation on record, to @ You can play PE Rex independently with 
provide correct equalization the selector switch of the EAP 2 Ampli 
@ Monitoring Magic Eye Record Indica fier on “Amplifier” position thus getting 
tor, with provision for headphone moni- a@ response of 50 - 15,000 cps on play- 
toring (2,000 ohms). back. 


A 





wry 


1 
ty 
ENDORSED BY THOUSANDS! ‘> 


QuM 






t Your Nearest Hi-Fi Center. 








— -O- PEN 


venlen 

a el © Sma ‘ 4 

‘ . iar from ey 
acycle ub @ pu 

el , e| t by al Cory ew 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 














e) Te 
: - Build fully automatic electron brain The 
' . MUSICON cuts out commercials. Lets any radi 
tt ' ave TV play only music! Priceless possession for home 
ay A - - | business, office Simple ow-cost structior 
2-tubes. Handsome booklet, schemat f n 
structions PLUS special mponent $3 & with 
INSTRUCTOGRAPH COMPANY BRaCumapeionaE 
NORMAN ELECTRONICS COMPANY 
4701 Sheridan Rd., Dept. AC, Chicago 40, Hil, | P.O. Box 733 Brooklyn 1, N.Y. | 
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BUSINESS 


(Con 


receive! set an all time 
production 


RETMA 


monthly 


reported the ret 


3,658,927 TV sets and 3,269 
exclusive ef automobile set 
he first eight months of 1954. T} 
pares with 3,546,407 TV set 

293 radios for the 1953 period 


New Plants and Expansion 
Raytheon Manufacturing ( 


tham, Ma opened a new ¢ 
sales office in Los Angeles for it 
wave, power and cathode-ray t 


erations. D. R. Yoder w: 


trict manager in charge of 
Western district sales office 
formerly with RCA 


Sylvania Electric Products, } 


recently dedicated a 





City, ne 

quare-foot TV _ picture-tube 
facturing plant in Fullerton, ¢ 

company also completed a 
aluminized TV picture-tube fa 
Seneca Falls, N. Y., whicl 

possible the production of 

large size tubes per month 

Insuline Corp. of America Na 


tional Electronic Manufacturing 
formally dedicated their new 


turing facilities in Mancheste) 


Corp 


Radio Apparatus Corp., ar 
I.D.E.A Inc., moved to 
Pike, Indianapolis, home of 
company 


Brothers, 
of 


square 


Plainfie 
Burroughs Cor 
feet of addit 
production and sto 
TV tubes 
Pyramid Electric 
N. J., 
foot building on its present 
house the ind gene 
engineering 
divi 
department 


Haydu 
divi 
30,000 
for the 


proces ed 


on 


Co., 
constructed a new 
executive 
and re 
ion warehouse and 
The forr 
pied will converted te 
manufacturing facilitie 
Clarostat Mfg. Co., 
chased Campbell Industri: 
nooga, Tenn., manufacturer 
ized carbon type resistance p1 


TV 


searct! 
jobber 
space 


be 


Dover, N 


radio-audio, and militar 


S. Campbell will continue t« 

new subsidiary as general 
E-Z Way Towers, Inc., is 1 

in new larger quarter it 


Fla 


Chicago, p 


Broadway, Tampa, 

Gudeman Co., 
lectron, Inc Monrovia, Ca 
manufacturer, ar 


capacitor ] 
division. Ther 


it 
sonne! 


ate 
per 


as a 
changes 

Imperial Radar and Wire Corp 
York, opened a new fact: 


house in Van Nuys, Calif 


ry 


Business Briefs 


. RCA Service Co., Camder 


appointed by Theatre Netw 
vision, Inc. to supervise it 
servicing of 50 large-scree 
cuit TV projection unit vi 
acquired for hotel use 


RADIO 











6 VOLT BATTERY SOLDERING 
IRON AND WELDER 


U.S. Army release. Brand New—Never Used 
Fully Guaranteed, This soldering iron can be 
used to solder or weld whe onnected to any 
six-volt storage battery. Uses approximately 200 
to 300 watts. The high intensity arc created be 
tween the metal to be soldered and the carbon 
electrode (carbons supplied free with twon can 
be used to heat tin or aluminum solder, Suitable 
also for light brazing and spot welding. Are can 
be used for melting metals, cutting holes and 
soldering seams in chassis. Also useful for ana- 
lyzing metals and minerals 

Battery soldering iron outfit includes 2 carbons, 
i heavy duty spring clips, 2 pieces 5 ft. heavy 
duty wire cable. (Battery not inciuded 
ideal for use where current is 


not 
available Ship wt. 4 ibs $1 95 
TEM NO. 126 ° 


UNUSUAL BUY Shp. Chgs. 40¢) 


POWERFUL ALL PURPOSE MOTOR 


Sturdy shaded pole AC induc 
tion motor. 15 watts, 3000 rom 
3"02"01%"; 4 mounting studs; 
" shaft, 3/16” diameter; 110- 
volts, 50-40 ycles’ AC 
When geared down, this 
unit can operate an '8” turn- 
table with a 200 ib. dead 
weight. Use it for fans, dis- 
plays, timers and other pur- 
poses. Ship wt. 2 Ibs 
ITEM NO. 147 $2.45 
UNUSUAL BUY (Shp. Chgs. 35¢) 


- WATTHOUR METER 


Leading makes—recon- 
ditioned. Ideal for 
trailer parks 100-110 

nits, 60 cycles, 2-wire 
a C.Samp Heavy met 
1) case B/,” « 6/4” « §” 
Easy to install. Ship. 
wt. 14 Ibs. 


item wo 33 $4.59 


NUW ONLY (Shp. Chas. $1.25) 


WESTERN ELECTRIC BREAST MIKE 


Lightweight | Ib. carbon micro 
phone. Aircraft type Breastplate 
mounting, adjustable 2-way 
wivel. Easily fastened straps. For 
home broadcasts communica 
tions etc. Complete with 6 foot 
ord, hard rubber plug. Shera 
dized plate, non-rusting finish 
Ship. wt ibs. 

iTEM WO . $1.98 
NEW LOW PRICE (She. Chgs. 12« 


- AMAZING BLACK LIGHT 


250-watt vwitra-violet light 
source. Makes fivorescent 
articles giow in the dark 
Fits any lamp socket. For 
experimenting, entertaining 
nusual lighting effects 

Shi wt Ib 

rem wo. 07 $2445 


A SAVING AT (Ship. Chos. 35¢ 


250 POWER TELESCOPE LENS KIT 
Make your own high powered 6 ft. telescope! 
Kit contains 2” diam., 75” focal length, « 
and polished 
jens and necessary 
pieces. Magnifies 50x to 
250 Full instructions 


Shi 4. | Ib 
item re 123 $2.95 














SAVE AT (One. Chgs. 10¢ 
HUDSON SPECIALTIES CO. 
25 West Broadway, Dept. RE-1-55 
New York 7, N.Y, 


tance for iteme circled below 
ule shipping charges.) 

or Vv jepostt of & Ship belence €.0.D 

VINIMUM C.0.0. ORDER $5.00. 

C.0.0. ORDERS ACCEPTED ONLY WITH 20% DErOSIT 

INCLUDE SHIPPING CHARGES, 


Items Wanted 
7 aa7 33 


JANUARY, 1955 


"CHECK THESE 
UNUSUAL VALUES” 


3-Way ab 
TERRIFIC : Portable 


VALUE! Rapio 
KIT 


Ac/dc 
Batteries 


NEw 


Extra for Tubes . BATTERY KIT: 


AM FM TUNER _—_—__— 3-SPEED PORTABLE 
with BUILT-IN PHONOGRAPH 
10 WATT | Va 
HI-FI : 
AMPLIFIER 


now 54975 an 


Only 


Great Saving Phone Oscillator 
3-TUBE 6-TUBE RADIO KIT NEW SAVINGS! 
PHONO NOT A KIT! 
AMPLIFIER 


NOT A KIT 


KIT 


$2.95 
$4.45 


-—— 


W KIT 

“= i \ n REPAIR | 
SUPERSENSITIVE 

en Eo ||| cue 

INTER- save costly TY , rvrowesur 


COMMUNICATIONS ") ; Rn cuneamaestin 


- -—< 


SYSTEM— Kit — | | pegs 
$4295 & ia ia er 


eee mtn 


Just Out! First Time Anywhere ; 


tarets E-Z TV REPAIR GUIDE { N D3 we 





only Fin-tt-¥ for YOUR TY SET 


Your ‘Set 








50° 


154 Greenwich St 


EDLIE Electronics 93149 


York 6, N. Y 


Watch for the February Issue of 
RADIO-ELECTRONICS On Sale Jan. 25 








NEW STOCK OF FIRST QUALIT 


TELTRON TUBES 
GUARANTEED! ... LOWEST PRICES EVER' 


All tubes individually boxed .. . unconditionally guaranteed for one year! 


Type 
ATG! 
1HSGT 
1L4 
1Lé 
i1LCé 
INSGT 
4 

US 
1%2 
2A} 
2A7 
194 
195G6T 
$4 

Iv4 
5U4G 
5V4G 
5Y3GT 
SY4G 
523 
Model 625K 6A8 
6K7 
6AB4 
bAF4 
6aAGs 
6aAH4GT 
6AKS 
6AL5 
6aAQs 
6ARS 
bats 
6AU5GT 





@ illum. gear-driven Speed 


Rolichart 


@ New lever-action switches 
for individual testing of 
every element 


@ Tests all conventional and 
TV tubes 
May be bought out- 
right from Teltron for 
$34.95 
This Eico Tube Tester is bAU6 
yours FREE when you buy bavsGT 
$199 worth of tubes or bAV6 
within 60 days at bAX4GT 
bAx5GT 
6BA4 
6BAT 


more 








Teltron 
$7.20 list value Bonus Box of 


FREE three 6SN7 tubes and 25 as 





| * orted resistors with each order of $25 of more 





SAME DAY SERVICE 
48 Hour Postal Delivery To West Coast 


TERMS: Save all freight and postage charges All 
orders accompanied by full remittance will be shipped 
POSTAGE PAID anywhere in the continental U.S.A 
25% deposit required on C.0.0."s Minimum order 
$10.00. Open accounts to rated firms onty 

Send for Free complete tube listing and 
monthly specials! Get on our mailing list 


Type 

686C5 

6BE4 

6BFS 

bers 

68G6G 

6BKS 

6BJ6 

6BHs 

66K7 

68L\7GT 

6BNé 

68QeGT 

6897 

6BY5G 

6827 

6c4 

6C B64 

6Ccus 

6Fe 

6FSGT 

He 

6J5GT 

6KeGT 

6Lé 

697 

654 

6S8GT 

6SA7GT 

6SK7GT 

6SL7GT 

6SN7 

46S976T 

618 "1 
6U8 16 
6v3 80 
6véGT 48 
6wéGcT 53 
6x4 7 
6x5GT 38 
6x6 80 





1B3IGT 56 
IRS 42 
1U4 42 
6AC7 59 
6CD6G 99 
656 49 
6SN7GT 49 








GIFT OFFER! 
One 686666 tube 
will be shipped 
FREE with any 
order accompany 
ing this ad 


Type 
7F8@ 
7N7 
2AL5 
12AT6 
12AU6 
12AU7 
12AV6 
1\2AV7 
1\2AxX4G6T 
12AxK7 
12AZ7 
1284 
12DA6 
12BA7 
12BE6 
128H7 
126Y7 
12827 
12SL7GT 
12SN7GT 
198G4G 
1978 
25CU6 
25L6GT 
2575 
25Z6GT 
WAS 
3585 
35C5 
YL6GT 
35Ww4 
35Y4 
3$Z5GT 
SOAS 
5085 
50C5 
TYPE 60 
HI7L7GT 
117Z3 
117Z6GT 


Iti = 
-—SPECIALS! till FEB. 1 


yoe Price Type 


Price 


6w4cT 37 
12AT? 55 
12SA7 42 
12SK7 

128Q7 

25BQO6GT 
50L6GT 


40 
20 
33 
65 








TELTRON ELECTRIC COMPANY 


428 Warrison Ave... 


Dept. RE-1 


Horrison 


N. J 


Phone HUmboldt 4-9848 











PHOTOGRAPHS 


RADIO-ELECTRONICS can use good photographs of service benches, 
service shops, high-fidelity audio layouts, and any other interesting and 


original radio-electronic devices. 


We will pay $6.00 each for good professional photos or equivalent, suit- 


able for reproduction. 


Full information on subject photographed will increase their acceptability. 


The Editor, RADIO-ELECTRONICS 
25 West Broadway, New York 7, N. Y. 











Peo 


Lee F. Holleran 
was promoted to 
marketing 
manager of the 
RCA Tube Divi 
sion, Harrison, 
N. J. A 


veteran 


general 


20-year 

with the 

company, he was general! sales manager 
of the division for the past year 


Edwin A. Freed 
was appointed gen- 
eral sales manager 
of General Instru- 
ment Corp., Eliza- 
beth, N. J. He was 
formerly opera- 
tional head and 
sales manager of 
the Elizabeth head- 
quarters division. 


Col. Mark E. (Ted) 
Smith, recently re 
tired from the U. S. 
Army, joined Halli 
Chicago, 
as administrative 
the 


crafters, 


assistant to 
president. 


F. E. Anderson, distributo: 
manager of Raytheon Mar 
Co., Newton, Mass » Wa I 

special anniversary 
by the executives of the re 


luncheor 


cathode-ray tube operatior 
casion of his 25th anniversary 
company. 


=. Anderson, right, receives congratu 
lations from N. B. Krim, Raytheon v.p 


Robert J. Mueller 
was promoted to 
president in 


vice 

charge of sales fo 

Walsco Electror 

Corp., Los Ang 

He wa I 

sales manage! 
the Walsco company. 
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PFILTERS 


NO HERRINGBONE 
NO SOUND BARS 
NO JITTERS! 
This New TV HIGH-PASS FILTER 


with 


‘ 


The Miller No. 6168 High-Pass Filter 
rong 1 lela jenera i by 
1. Amateur radio transmitters. 
2. X-ray or medical diathermy equip. 
3. Short wave stations. 
4. Industrial r.f. heating units. 
5. Various electrical appliances. 


Cat. No. Net Price 
6168 For 300-ohm line $3.30 
See your Wholesaler or 


write us for literature 


\ 
J. W. MILLER COMPANY 


5917 S. Main St., Los Angeles, Calif. 


@ BUILDERS OF QUALITY RADIO INDUCTANCES SINCE 1924 


~ MASTER 
AMPLIFIED 


wo COMMUNITY TV 
ANTENNA SYSTEMS- 


~ Send Us Your Problem for 


FREE Engineering Advice. 
REE: Manual for Community 
and Master TV Systems 


FIELD STRENGTH METER, operates 
both on Battery and AC . $89. 


Important Technical 


TRANSVISION, INC. WEW RocHELLE. HY. 





HI.CAIN TUNER. BOOSTER 


Solve poor TV reception with a Hi-Gain Booster 
This it co 


ne 
de & Ib 
for TV 








parts bulletin 
DECRAY & ASSOC 
11842 W. Jefferson Bivd Culver City, Calif 
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PEOPLE 


James L. Brown 
was named re 
manager, 
for 


gional 
Midwest 
CBS-Hytron, Dan 
Mass., with 
headquarters in 
Chicago. He was 
formerly with General 
Westinghouse, 


sales 


vers, 


Electric 


Robert L. Shoemaker was promoted to 
manager of the formed Sale 
Promotion Department of DuKane 
Corp., St. Charles, Ill. He was former 
of the Audio-Visual Divi 


newly 


ly manager 
ion 
Hunecke, former 
assistant to the ex 
ecutive 
dent, 
Shoemaker, 
McWilliams 
af... 
Hunecke’s position, 


vice presi 
succee d 5 
and J. 
Stone, 


succeeds 


Donald L. 
na was 
rung Sol 
representative in 
the Southeastern 
tate working out 
of the Atlanta of 
fice He was for 
the Pro 
duction Planning 
Department in Newark, N. J. 


“The Father of Ra 
honored at a dinner recently 
by members of the de Forest Pionee! 

Dr. Allen B. Du Mont, president of Al 
len B. Du Mont Luboratorie 
Dr. de Forest with one of the first au 
dion tubes, 


McKen 
named 


sale 


merly in 


Dr. Lee de Forest, 


dio,” was 


, pre ented 


of a type presumed to have 


been lost many years ago. 


receives one of the 


pr. A. B. 


Lee de Forest 
audion tubes from 
Mont. 


Dr. 
first 


Obituaries 

Frank G. Gracyk, purchasing agent for 
Quan Nichols, Chicago, and a 
with the company for 22 year 
heart attack. 


ocliated 


Simon Wexler, founder and vice 
dent of Allied 

died suddenly last 
office after being stricken with 
attack. Mr. Wexler 
the electronics industry, being among 
tne first of crystal t 
and components. He was 56 years old 
at the time of his death. ENI 


pre 
Radio Corp (hicago 
November in hi 
i heart 
was a pioneer 


manufacturer 


(Continued) | 


Alfred F. | 


Du 


, died of a | 


in | 


The Quickest Way 
to the Best Jobs 


e TV TECHNICIANS 
e SERVICEMEN 
e STUDENTS 


Have the ESSENTIAL 
math af your finger- 
tips 


Elements of Mathe- 
matics for Radio, TV 
& Electronics 


ae 


Radio & Television 
Mathematics 7 


W harever uf 
the power factor of a 
impedance and 
stub between a 


Complete 

ch reference 
handbook of 
problems and 


SOLUTIONS 


Learn the SURE, QUICK 
methods of installation 
and servicing 


Mandl’s Television 
Servicing 
« 


Master Trovble 


Complete 


or Section 


FREE TRIAL 


GS GS GS GS GS 68 68 6 


10-day 


ry The Mecmilian Co., 60 Fifth Awe., Mew York 11 


i Please send me ci . w Ie 
remit fu { eZ arec, of 
et i 


Elements of Mathemat ’ scobs $7.20 i 
Radic & Television Mathemet ’ her $6.75 
Mandi's Television Servicing sss 8 


* 


> 


This offer good only with ts of U.S.A 
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FIL. TRANSFORMER 
PRI. TI7V. 60 cycle 


OiL COND. 
MFD VDC PRICE 


DUAL 4.1000 
2x4 600 3.95 
13.5 220 vac. 1.95 
63% vac, 95 


PAPER CAN 
- VDC PRICE 


1 KW ANT. CHANGEOVER 
a RELAY 

mam W 110 VAC 

60 Cycle 


15 Amp 
7500 Volt 





i 
x 


SIZE: S%6'' S16 S14 H, 
RCA OUTPUT 
TRANSFORMER 


P.P.616'S 25 watt 


PRi 5000 Ohms 
oviput. Sec. #1 
5300 Ohms. Sec MFO 


#2 600 Ohms 525 
CHOKE SPECIALS! 


d 15 
$91.95 5000", nce 
DUAL 4.5 120MA 
JANUARY SPECIALS 43 Fema $1.95 $495 ' A 
$2.95 ns 


te. DUAL 1H 400MA 
4.24 75MA 
oa. trans. 815 Class 
va 15H BOMA 385 OHM $1.95 AB2 56 Watt 
4 DRIVER, 6SN7 
$5.95 


to Modulator 
TELEGRAPH 
SOUNDER PE 117¢ 


$495 input 6 of 127V OC to Su 
ply f and Plate Power 


Used with 6C 659 





24000 3 14 
117 110 vac. 1.45 
PHOTO-FLASH ntenne Type your 
SPECIAL! WWE 6-- Se OOO MK = CHOICE 
300 1000 mc 
voc PRICE ME ws semen; SARIS 
$9.95 


TYPE A 106 330 mC 


MODULATION and DRIVER 
TRANSFORMERS 


Hes 2-71. Swinging SSOMA 


HI-LO ANTENNAS 


| ge improved Model 
a" Aluminum-Seamiess 
Tubleg with 1'a"-5 Foot 
Mast and Roof Mount 

Buy Now and Save 
Main Line 150 


Complete $5.95 ohms. Attn. C.A.P 


SHEL 5245 GRAND RIVER BOWN Saath rder or 25 
Detroit 8, Michigan v 0 accuttl 

war nT 

= RADIO co. Phone a = “4 


» TYler 8-9400 Orie Sate 


PLATE TRANS. 


$995 


PE 204C 





We specialize in preparing you to pass 


FCC LICENSE 


EXAMINATIONS 


The Grantham Radio License course is offered 
by Correspondence or in Residence 


Here are Ten Reasons why Grantham Training is best for you 
Y Lessons complete and easy to understand ¥ Complete training in a minimum of time 
Y Detailed explanations for each student ¥ Our guarantee — you will get your license 
Y Necessary mathematics simplified Y No binding contract required 
¥ Constant practice with F.C.C. type tests v Low cost tuition 
Y No technical background necessary v Free placement service to graduates 
Write for our free booklet which gives complete details 
about how you can prepare quickly for the particular class 
of F.C.C. commercial operator license you want 


GRANTHAM SCHOOL OF ELECTRONICS, dept. 101-r 


6064 Hollywood Bivd., Hollywood 28, Calif. 
Phone HO 2-1411 














RADIO-ELECTRONKK s paying q 1 rates on acceptance for original and unusual articles on 
audio, television, FM and AM serv ng, 45 well as articies on industrial electronic equipment and 
applicat s. Send for a py of Authors’ Guide. Address 


THE EDITOR 
RADIO-ELECTRONICS 
25 West Broadway, New York 7, N. Y 








technical 
Literature 


INDOOR ANTENNAS 
An &-page 
antennas, with 
illustrative photos. 
Radio Ve rchand 
dais Ave Ne iu 


catalog de 


indoor 


TRANSFORMER 
4 6-page, color brocl 
the Vernistat 
transformer 


precision 
include 

curve application sche 
puter and 


of the 60 and 100-« 


ervo vsten 


step-by-step drawing 
combinatior autotran 


potentiometer mode of 

the variable ratio transfor 
Vernistat Divis 

Corp., No 


rwalk, Con) 





Any or all 
periodicals are 
direct to the mar 
sted at the end f each iter 
head—do not use postcard 
tification, mention the issue a 
ELECTRONICS on which the ite 
UNLESS OTHERWISE STATED, A 
GRATIS. ALL LITERATURE OFFER 
AFTER SIX MONTHS 








TV MANUAL 

The seventh edition of 
Replacement Capac tor VJ 
1,664 
facturers The 


cove! models of & 
65 page 


manual lists each manufa 
betically 


capacitors fully described 


with Sprague 
referenced to the origina! 
ber It shows the nun 
in the common picture 
which each capacitor ha 
as original equipment 

Free from all Sprague 
or send 10c to Sprague P 


$1 Marshall St., North 1; 


ROTO-KING BROCHURE 

An &-page 
contains an analytical and 
report and technical inforn 
Roto-King 
diagrams 


2-color brochu 


alongs 
and chart 
Manufacturing ¢ 
Brooklyn 4, N. ¥ 


rotator 
graphs, 

JF D 
16th Ave.. 


GLASS-CASED CAPACITORS 

Four page Bull erin (,¢ 
hermetically 
cased GC type 


sealed high-v 
paper 
capacitors. Data include 


RADIO-ELECTR 





a complete, practical, how-to- 
do-it book on radio control! 


~ 
arkay kits 
weihd's Gees sedie, | ind test hits 
hi-fi ac/dc amplifier kit 


arkay kit model A AC/DC 
amplif kit feat ush 


aa” radio- : 


Gernsback Library Book No. 53 control 
* 


By Howard G. McEntee, W2S!. 


The book radio control fans—be- h 2 


°° i 
na Pv . 


4i-fi pre-amp kit 


ginners and experts alike—have 
Ae PF orkay kit model PA 
been waiting for. i a - | — | 


192 Pages. 175 Illustrations. 
$2.25 


Oe, a ee a ag CONTENTS OF 
theory and gets right down to nation on radio with detailed RADIO-CONTROL 
| on mechanical 

HANDBOOK 


the business of putting radio instruction 
construction of control units 


control systems together 
10 watt hi-fi amplifier kit 


they will operate your mode! — Written by an authority i Geaaies Genes tenes 
planes, boats, trucks, ete, on Radio Control whey kit medel A-16 
. . Howard G. Mekntee’s exp bd B Nuxihiary t 
Emphasizes the Practical merch caine ss “te Pres on 
RADIO-CONTROL HAND 5 years. And he has been @ Single-Tube miaiittale \ eocot 
BOOK concentrates on con hailed as a leader in the - tan 
struction details of a number model field for just as long 
of practical radio - control Probably no 
about the practical ap 


Tube Receiver 
ian living knows @ Simple Transmitters 
units which will actually more 


work and work well It also plication ol electronics in 
model control. than the au @ Keying the Transmitter 


@ Complex Transmitters 


covers the hitherto neglected : : 
held of trouble shooting thor. Certainly no one writes @ nstallaties Part hi-fi amplifier 


it better. Here's a book Parana with built-in pre-amp 
not you know radio, thi slated to beco bd abitbatatie arkay kit model FL-1 


er oT 
model control by radio. Be @ Test Instruments A j new d 


is a book for anyone ind 
everyone interested in R ¢ the first in your area to profit @ Complete Control $ with phy i 
For the first time, it combine from the ideas it gives you tems : , taig um 
, 5 5 coe e a? 
Other Gernsback Library Books you'll want to read © 


MODEL CONTROL BY RADIO—No. 43 By Edward 

Safford. 112 Pages. 1/4 Illustrations. $1.00 portable radio kit 
arkay kit 
a 


radio-control ystems. Wheth out 
me a classic on 





Some of the contents 


Basic concepts © Methods 
of coding © Radio trans 
mission © Wired transmis 
© Receivers 
© Relays © 
cirouits © Serve 
s © Transmitter cor 
struction . Constructior 
of receivers, coders and de 
coders © Complete control 
systems © ‘Trouble shoot 
ing © Receiver adjustment 
© Transmitte hints 


For a complete library on model control 


—order both books today. 
See your distributor —or mail this coupon 


The Geeiilcssepe—No. §2. $2.25 GERNSBACK PUBLICATIONS, INC., Dept. 15 
Transistors—Theory and Practice—No. 5!. $2.00. 25 West Broadway 
TV Repair Techniques—No. 50. $/ 50 New York 7, N.Y 
Radio & TV Test Instruments—No. 49. $! 50 
High-Fidelity—Design, Construction, Measure- Enclosed is my remittance of $ 

ments—No. 48. $! 50 Please send me the following 
Radio & TV Hints—No. 47. $! 00 53 Radio-Contro!l Handbook 
Television Technotes——No. 446. $/ 50 42 Model Contro! by Radic 
Radio Tube Fundamentals—No. 45. $!.00 9 4 42 44 
Basic Radio Course—No. 4. $2.25 47 48 49 50 
High-Fidelity Techniques—No. 42. $!.00 
Public-Address Guide—No. 4. 75 

RADIO KITS, INC 


Practical Disc Recording—No. 39. 7% ms -” 
. f ar ay 120 Cedar Street 
From the publishers o : Sian Gani New York 6. WY. 
RADIO-ELECTRONICS 


the world's finest kits 
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SUPER , CEPTION arestest BARGAIN 


2-Bay 16-ELEMENT CONICAL ARRAY 


POWERFUL a with Hi-Bond 


Adapters 


Sturdy “*" Ele- 
Only 93" Cente 
- sx - $4% ' if Ts 
ROCKET DIRECTRONIC Sino.e LoTs $2.30 
MOTORLESS TV ANTENNA ‘onal, Ble 
360° ELECTRONICALLY bees? 
SWITCHED BEAM t thes 




















Super UHF RECEPTION = | "'). spits! cis 2 9.20 oom 


13.50 carton 





1.95 set 
$45 
i 





5 
° 
9 
° 





UHF CORNER REFLECTOR 


EACH IN 
OWLY oy Inde LOTS OF 6 


SINGLE LOTS $3.50 EACH 
T ' tne ] 


i unr it ‘ i i Pe 





47a ‘ , 
wo pF re ALL PRICES F.O.8. CLEVELAND, O10 





NEW LOW PRICE! 
RADIART TELEROTO 


TH.2 at new 
Powerful 


96" 


moon. TH 2 














When answering advertisements please mention 


RADIO-ELECTRONICS 








Le oe 
REPLACEMENT GUIDE 


ene. ASK YOUR JOBBER 
FOR YOUR COPY TODAY 


THE MILLER EMBLEM Ta, (Replacement Catalog No. 155) 


ASSURES THE FINEST COIN RADIO AND TV REPLACEMENT COMPONENTS 


For a Complete Listing of MILLER PRODUCTS Get Our Latest General Catalog 
. = MILLER COMPAN Y 


5917 South Main Street ” Los Angeles 3. California 
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TECHNICAL LITERATURE 


of catalog numbers, high-altitude 
cation, lead specification 
age and complete engineering 
tion Illustrations consist 
and GC46 series, dimer 
ings, typical performance 
power vs: temperature, Ir 
sistance vs. temperature 
of capac itance vs temperat ire 
Gudeman Co., 340 W. H 
Chicago 10, Til 


SOLENOID CONTRACTORS 
Bulletin SC-9 describes a 
of enclosed and sealed 
power ranges up to 250 ampere 
fully illustrated with dimer 
ing Military specificatior 
type numbers and specifi 
formation are also include¢ 
Guardian Electric Ma 
1621 W. Walnut St., Chica 


COMPONENTS 


Smith’s Catalog No 
pages plugs, jacks, connects 
terminals, ete., with dimer 
ings. Among 50 new item 
telephone type plugs and jach 
and nylon cable, nylon } 
clamps and panel fastener 

Herman H. Smith 1 
trand Ave., Brooklyn 10, N. ¥ 


WIRES AND CABLES 


A 6-page brochure on C} 
cord and Plasticote wir 
illustrates and describe 
wire; telephone, coax 
cable; hookup wire, eté 

Cheater Cable Corp ee 


STRIP TURRET SYSTEM 
Ten-page Bulletin LA 
the Vector strip turret sy 
tions and photos of dec} 
wall turrets are also give 
Vector Electronic Ce 
nando Rd., Los ingeles ¢ 


Radio Thirty-five Dears Ago 


in Gernsback Publications 





HUGO GERNSBACK 
Founder 
Electrics 
ess Association of America 
Electrical Experimenter 
Radio News 
Science & Itnvention 
Television 
Radio-Craft 
Short-Wave Craft 
Television News 








Some of the larger libraries still have 

TRICAL EXPERIMENTER on file 

readers 
In January, 1921 Science 
and Invention (formerly 
Electrical Experimenter) 


Cold Light, by H. Gernsback 
Telegraphing Photos by ¢ 
The Geltow Radio Statior 
Locomotive Cab Radio Sign 
Unique Portable Radio Set 
Turning Book Leaves Tur 
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RADIO SCHOOL DIRECTORY 





MORE JOBS Es 


than Segpncnguad 
gradu exceed ipply 
ment Stud t ‘ 
lished ast 1. Qu: 
tem be 
Bach. "Se. degree in 27 months 
ete Radi ‘ rV, UHF and 
Civil le Chen Aero. and 
‘5. Write 
dmiasio 


Bool 


2415 College Avenue, Angola, Indiana 


Get your FCC commercial operator 
license quickly 


We specialize in rapid and thorough preparation for 
FCC examinations. Correspondence or resident train- 
ing. Results guaranteed. Write for free booklet 


GRANTHAM School of Electronics 
Dept. 101-C, 6064 Hollywood Bivd., 
Hollywood 28, Calif. 

(Phone HO 2-1t411) 


— ETAT }— 


PREPARE FOR A GOOD JOB! 


yar: AST ENGINEER 
ELECTRONICS 
RADIO SERVICING 


— Television Servicing | 


(Approved for Veterans) 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 


1425 EULTAW PLACE, BALTIMORE 17, MD. 

















TV REPAIRMEN 
EARN TOP MONEY! 


IN JUST 12 MONTHS, COM 
PLETE TV SERVICE TRAINING 
INCLUDING COLOR TV 


11 


INDIANAPOLIS ELECTRONIC SCHOOL 
2 E. Washington, indianapolis 4, Ind 














“s GET INTO 


ELECTRONICS 


Write for catalog 


~ VALPARAISO TECHNICAL INSTITUTE 


Dept. C Valparaiso, ind 


RADIO-TV ELECTRONICS 


“ at Appr da for 


CAPITOL RADIO ) ENGINEERING INSTITUTE 


Dept. RE, 3224—16th St., N.W., Washington 10, D. C. 


UR DIV Seonre~ 2] MONTHS 
INDIANA TECHNICAL COLLEGE 


Washington Bivd., Fort Wayne 2, Indiana 


anni en system cé. 
A. Box 


RCA INSTITUTES, INC. 


A service of Radio Corporation of America 
350 West 4th St.. New York I4, N. Y, 
OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 
RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 
Write Dept. RE-55 for Catalog 


® 
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EARN MORE MONEY— 
BE A PROFESSIONAL 


TELEVISION 


SERVICE 
TECHNICIAN 


GET DOWN-TO-EARTH 
PRACTICAL TV TRAINING 
WITH WTI EXPERTS FOR 
THE TOP PAYING $5,000 
$10,000 PER YEAR JOBS 


UHF—COLOR—VHF 

Master the latest, up-to SEND FOR 
the-minute TV and Color FREE 
TV developments QUICKLY BOOK TODAY! 
WESTERN TV offers real experience on live equipment 
in our BIG SHOPS AND ABC RATORIES in the shortest 
practical time under expert instruct Graduates are 
in big demand because they have the ‘‘fieid 
rience’ necessary for immediate benct 

visory positions. You learn every phase of Ra ‘ 
TV servicing (AM, FM, VHF, UHF WTi men win fast 
promotion can demand better pay develog 
highly profitable businesses of their own th the 
atest and most PRACTICAL PERSONALIZED TRA NING 
BEHIND THEM. You concentrate all your time on being 
a PROFESSIONAL TV SERVICE TECHNICIAN r 
essential math and engineering theory omitted 

AN EARN WHILE YOU LEARN. Specia 

APPROVED FOR VETERANS. Find out how 

nto the TOP PAY GROUP — Send for tr 


book NOW 
WESTERN America's leading 


TELEVISION Television 
INSTITUTE 


Servicing School 


' Western Television Institute Dept. E-2-5 
| 341 W. 18th St. Los Angeles 15, Calit 
Without obifgation, please send FREE 


booklet. (No salesman w : 





Become an 


ELECTRICAL ENGINEER 


Majorin Electronics or Power 
BS Degree in 36 months 


Prepar« 1 career 
eer or 
ind take 


advantage uni- 


ties in the 
You can ptional 
academ 


be evaluate 


Enter Radio and Television 
courses 12 to 18 months 
mont r 
can 
degree 


inci 





January 


MILWAUKEE 


SCHOOL OF ENGINEERING 


SSS SSS SSS SSS ee ee oe OD ny 
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TOP TUBE ONE YEAR 
QUALITY GUARANTEE 























































Vyve Price | We want your business now-—and in the future too! That's why we carefully test Type Price 
002 7° every ELECTRON tube before shigging—then GUARANTEE it, not for 3 or 6 46 49 
OC3 VRLOS Of months, but FOR ONE FULL YEAR! More than 3000 different types, Receiving, 40 4 $3 
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D.e.8. oor standable texts on advanced subject 
wareh use = »f : . 1 ‘ 
wYe Primarily, the job of the book i , 
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TYPES NOT tell you all you need know about tele 
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vision transmission and receptior 


IT . Vi I N does much more than that nee t 
E L E ! S Oo covers such topics a fundamenta 





Big demand for graduates physical principles, electror 
wen! B.S. DEGREE IN 27 MONTHS in radio including fluorescent materials. Telev n trar 
TV engineering—VHF, UHF, AM and FM. Students mission and reception are ef y 
use over $100,000 worth of equipment including 2 tailed -hapter hich-definitior 
FLYBACK 7 YOKE large commercial type transmitters in new TY lab detailed in chapters on high-def 
Intense specialized course includes strong basis in pictures, video pickup device tur 
mathematics, science and advanced design in : er 
ain and 1 reproducing systems, telev ! 
Hundreds of young men each year are earning engi tubes, video amplifiers, scannir ! 
neering degrees in this recognized institution. Start mehr zat Y . { 
any quarter. Many earn a major part of expense SYNCAFONIZACION. _ ; 
in this industrial center. Low tuition. Competent in sections on the fundamenta f 
struction. Thorough, intense, practical program tele P rell ‘ . . 
Also B.S. DEGREE IN 27 MO. in Aeronautical, elevision, as we a was 
Chemical, Civil, Electrical and Mechanical Engi industry 
neering. G.l. Gov't approved. Enter March, June, Th a k = . : ‘ 
Sept., Dec. Free catalog. ENROLL NOW ue 200 is conscien 


INDIANA TECHNICAL COLLEGE ‘horoushly documented by bibliograp! 
1715 E. Washington Bivd., Fort Wayne 2, indiana ical references at the end fr eact 
ae chapter. Not only are the latest 


| opments listed, but the auth ' 
FIGHT POLIO 5 material of historic interest. There 
for example, a section on me inica ‘ 
“ scanning, an absorbing ind isef 
introduction to modern elect: tecl 
niques. 

While this book is extrem: ead 


able, its sheer volume 





Checks all flybecks & yokes 
instantly—in or out of set! 


* Detects even | shorted turn! 

© Exclesive separate calibration for 
air & iron-core Aybacks for accurate 
testing of all types. 

© Tests continuity ef coils, speckers, 
switches, etc. 

* large 44" meter, 3 colored scales. 

* Complete with easy Instructions. 

* Compact, rugged, smertly styled. 


pe a eps 


greatest value will be a 1 reference 
source WC 


DATA AND CIRCUITS OF TELEVI 
SION RECEIVER VALVES (Book III¢ 
in the Electronic Valves series of Phil 
ips Technical Library), by J. Jager 
Distributed in the U. S. A. by Elsevier 
Press, 155 E. 82nd St., New York, N. Y. 
216 pages. $4.50. 


This book is essentially a tube man 





| ual covering the ten European vacuun 
Prices 9% higher oo West | tubes and two C-R tubes especially 
ELECTRONIC INSTRUMENT CO., Inc. | adapted to TV receivers. The tubs 


64 Withers Street, Brooklyn, 8. Y. 
© 





listed have RETMA equivalent 
The first chapter (145 pages) give 
complete technical data on the tubs 
: : along with design data for many ci 
When answering advertisements please mention ah saaiedien i to er - 
« . 4 nh} it © 
RADIO-ELECTRONICS ECC81 (12AT7) includes complete d 


sign data for use as an r.f. amplifier 
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TRANSISTORS: 
Theory and Application 


Just Published! 


Treats theory, practical applications and manus 
facture of transistors jy “ { tect ° 
k ke Dis 

' i imesiaet t w y ww a, 

y are made, and bow they are used—step-by- 

basic concepts to advanced topics, By A. 

Coblenz, Transistor Product Co. Boston, and 
Owens, Signal Corps Engineering 
Laboratories. 415 pp. LtS illas., 86.00 


te fr 





ACOUSTICS 


A practical approach to better 
acoustics f 
eral j 


ni 
“ ! 
va i 
D se { s ‘ 
Hy L. L. Beranek, Tech- 
nieal Dir... Acoustics Lab., 
$12 illus., 89.00 





Principles of 
TELEVISION SERVICING 


Step-by-step information on all types of commer- 
celal reeeivers how t 


Hy ¢ V. Rabineff, Dean, and 
M Wolbrecht, View Pres American TY Lab- 
sratery of) California 560 


pp., 475 illus., $7.50 





UNDERSTANDING 
RADIO 


(Lives you complete introduc. 
tien to practical radio —en- 
t i ad Ap: 

is i te : y ‘ nme 


k 


4 ma eles sten-by-e alin ‘ 
‘ fitted f home-study use. By H. M. Wat- 
son, Consulting Radio Engr, H. FE. Welch and 
&. §. Eby, Stockton College. 2nd Ed TOO) pp. 
136 illus... 86.50 





NATIONAL ELECTRICAL 
CODE HANDBOOK 


lust Published — 8th kdition! 


HOW 

x i k sete : 

« Code Rules I job tithe for a ty} trical 
netalla i By A. I Abbott, Revised by ¢ L.. 
Smith, Elee. Field En'’r., Nat'l. Fire Protection 
Anan. Sth Ed... 642 pp $94 illus... 87.50 





---10-DAY FREE EXAMINATION.--- 


McGraw-Hill Book Co., Dept. RE-1 
330 W. 42, NYC 36 
1 mie k Wie hed 


. 


& thwen Transistors 

Acoustics $y. 

& V rect TV Servicing * 

Ww h & Eby —-Understanding Radio 


Nat'l. Elec, Code Hodbk& 


For price and terms o ‘ 
write MoeGraw-H nt’t RE. 1 
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BOOKS 


in grounded-grid, 


(Continued) 


grounded-cathode, 
cascode and mixer-oscillator circuits 
The section on the EFSO (6BX6) 
includes a considerable amount of valu- 
able information on the design of 
and 4-stage 
plifiers. 
Equally useful and interesting are 


stagger-tuned if. am- 


the data and notes on tubes that are 
equivalents of the 6AB8, 6BX6, 15A6, 
16A5, 21A6, 19W3, 19Y3 and 6BE7. 
Design data and application notes in- 
clude such sections of the TV receive) 
as phase detectors, deflection oscillators 
and syne circuit 

The second chapter is devoted to the 
intercarrier receiver and flywheel syn 
circuits. A number of unusual appli 
cations are discussed, Among them are 
a keyed sync separator operating as a 
pentode coincidence detector, the equiv- 
alent of a 6BE7 used as a multigrid 
phase detector and the same type tube 
used as a combination FM limiter and 
FM detector and squelch 

The final chapter is a complete com- 
ponent-by-component circuit analysis 
of a typical TV _ receiver using the 
tubes covered in the book RES 


MINIATURE INTERMEDIATE-FRE- 
QUENCY AMPLIFIERS, by Robert 
K-F Seal. (National Bureau of Stand- 
ards Circular 548). U. S. Government 
Printing Office, Washington 25, D. C. 
16 pages, 40c. 

This booklet describes some of the 
work that has been done at the Na- 
tional Bureau of Standard in the 
development of miniaturization tech 
niques for airborne electronic equip 
ment Details are yiven on three 
miniature high-gain, high-frequency 
(20- to 200-mc) i.f. amplifiers designed 
with emphasis on simplicity, circuit 
flexibility, ease of manufacture, and 
the use of subminiature tube in low 
noise input circuits 


RELAYS FOR ELECTRONIC AND 
INDUSTRIAL CONTROL, by R. C. 
Walker. Chapman & Hall, London, 
England. 303 pages, 42 shillings. 

\ handy reference guide for engi 
neers, students, and 
interested in the principles and poten 


experimenters 
tialities of the relay as a switching 
device. Text describes in detail the 
functions of all the many basic type 
of relays. 


TELEVISION RECEIVER DESIGN 
(Book VIII-A), by A. G. W. Uitjens, 177 
pages, $4.50; (Book VIII-B) by P. A. 
Neeteson, 156 pages, $4.50. Published 
by Philips Technical Library, Eind 
hoven, Netherlands. Distributed in U.S 
by Elsevier Book Co., New York City. 

took VIII-A, /.F’. Stages, deals with 
the application of the pentode in the 
i.f. stages of superheterodyne and r.f 
tages of t.r.f. TV receivers s00k 
VIII-B, Flywheel Synchronization of 
Sawtooth Generators, analyzes the fly 
wheel action of resonant circuits and 
discusses in detail automatic phase 
control as applied to TV deflection 
oscillators. END 
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TV 
RADIO 
Replacement 


Replacement 
Reelifier 
hats Right! 


all types 
available 
from your 
parts distributor 


El Segundo, Calif. 
NEW YORK 


ORegon 8-6281 
CHICAGO 








ADVERTISING INDEX 


Electronics 
errors 


4 


Radio 


for any 


does not assume 
appearing in the 


responsibility 
ndex below 





“TOP VAWE 
in Antenna Switches at 


~ 
Model AS-46 


Matched two-position 
(300 ohm) Switch 
Tops in performance 


it's TELEMATIC for the Most 


Complete Line in Antenna Switches 
' 


Model AS-18 


Three-Position 


(300 ohm) 
impedance matched, 


Low-Loss Antenna 
Switch 


Model AS-49 
Four Position 
(300 ohm) 


Impedance matched 
Rotary Antenna 
Switch 


Model AS-47 


Three- Position 

(72 ohm) Antenna, 
Phono, Audio and 
Microphone Switch 


Model AS-48 
Two Position UO Ax 
Switch for Antenna 

Phono, oF Micro 

phone, ek 


Prices slightly 
higher west 
t of the Rockies 


Write for ¢ atalog 


16 Howard Ave. Brooklyn 21, N.Y. 
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STANDARD 
BRAND TUBES 


“AT THE NEW LOW PRICES” 


@ individually 
@ Only ist quality 
Latest Dating— 
No private label 
No rebrands or 


boxed 


electrical or 
rewashed ‘‘bargains 





Write for F 
Blank 


ee 1955 New Air-Mail Ha 








TV & Rad 
a Pleasure 


Lists ALL Popular 

Makes Mail-Order 

All Tube Orders Over $25.00 (wit 
Postpaid 


SPECIAL-PURPOSE TUBES 
Sp Purpose 3 odes, We 
2,000 types at excelient prices 








Miniature 
High- 
Voltage 
Converter 
for 
Geiger 
Counter 


Model 10MVT $10.00 


each 
wi t 





Kaybar Mfg. Co, in kit form 
Wired & factory tested 


Victoreen 
iy . 





Voitage Regulator 
{ er t 


VxAR-130 





100 Amp (Fan Cooled) 
SELENIUM RECTIFIER STACK 


Input Up to 10—)—! VAL 
Output 7'4 V.0.C 





Meteorological Transmitter 


$1.75 





SUPER SPECIAL! 


3009 Volts DC—330 Ma 
BASIC COMPONENT KW POWER SUPPLY KIT 


Comenty $39.95 


Also These individual Components for ¢ “ 


3,000 VOLT POCKET MULTITESTER 
0-15. 150. 750. 3000 voits 
0-45. 75. 300, 750. 3000 vo 
MA: 0-15. 150 
0-10,000 
battery 


deep 





Brand New 





TWO COLORED TUBE CARTONS 
i c i ‘ 


‘ que 
size 

Miniature 

or 

LARGE GT 


LARGE G 5U4G 68666 





erms 25% 
au merchand ise 


with order 


balance ¢ 
guaranteed. F.08 


New phone and address Phone: Walke 
ELECTRONI 
Core 








\_ 512 Broadway 12, N.Y. 
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Here’s a NEW 
Way to Reach 
the Top in 


TV SERVICING 


All-practice method— 
professional techniques, 


skills, knowledge of 


circuits, etc. 


Includes 17” picture tube, all other 
tubes, components for a TV Receiver, 
Scope, Signal Generator, HF Probe. 
Low introductory price under $200, 
on easy terms. Mail Coupon today. 


F YOU HAVE some Radio or Television experience, or if you 
know basie Radio-Television principles but lack experience 
NRIs new Professional Velevision Servicing course can train you 
to go places in TY servicing. This advertisement is your personal 
invitation to get a free copy of our booklet which describes 


this training in detail, 


LEARN-BY-DOING “ALL THE WAY” 
Phis is 100°) learn-by-doing, practical training. We supply all the 
components, all tubes, including a l7-ineh pieture tube, and com- 
prehensive manuals covering a thoroughly planned program of 
prac tice. You learn how experts diagnose VV receiver defects 
quickly. You see how various defects affect the performance of a 
PV receiver—picture and sound; learn to know the causes of 
defects, accurately, easily, and how to fix them. You do more 
than just build circuits. You get practice recognizing, isolating, 


and fixing innumerable TV receiver troubles. 


You get actual experience aligning TV receivers, diagnosing 
the causes of complaints from scope patterns, eliminating inter 
ference, using germanium crystals to rectify the TV picture 
signal, obtaining maximum brightness and definition by properly 
adjusting the ion trap and centering magnets, ete. There isn't 
room on this or even several pages of this magazine to list all 


the servicing experience you get, 


JANUARY, 1955 


fy 


SERVICE MANAGER 


Chur AND COLOR TV MAKING NEW Hoon 
Lib Vl 


Delevision receivers and learning UI ervies m aod 


Installing front-end channel selector trips in 


their solution is part of the practice you get al ilivema ld 

color TV boom you ll need the 

kind of knowledge and expenence which tl trainin ive 
GET DETAILS OF NEW COURSE FREE 


Onee again-—if you want to go places in LV servicin we invite 


area. To cash in on the comin 


you to find out what you get, what 
you practice, what you learn from 
NREs new course in’ Professional 
Pelevision Servicing. See picture 
equipment supplied, read wha 
practice Judge for yourself whe 
this training will further you 
bition to reach the top in 1\ 

ming We believe it will We 
lieve many of tomorrow top 
servicemen will be graduate 


Mailing thie 


es no obligation 


training 


National Radio Institute. De pt. SAFI 
l6th and t ee Sf O- Washington 9, DD. ¢ 


Please send my FREE copy of “How to R 


in TV Servicing.” I undes 
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TRANSFORMER SPECIAL 
6.3 VOLT 3% AMP 


CONTINUOUS OTY 
SVAC 





DLeS OFDER NOW 
& $1.08 VALVE 


Jobbers 
TH, 





$5.00 


AUDIO COMPONENTS 


‘ 1 & 
OGe; 6 fu 





A ’ j 
» Needle Replacer 
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! i nt Tie ‘ Te 
write Fror rae wiPriGnam 


HI-Fl SPEAKERS 
‘ vi A 








Write *- Quontity Price 
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TUBE SOCKETS 


CINCH JOHNSON AMPH 


me mice ‘ 
min (thhit) fOene ahid 





WANTED 

. TEST EQUIP, RADIO REC'R 
AND ALL TUB 

BUY, SELL & SWAP AS WELL 





106 WATT SEC PHOTOFLASH KIT— 
Ac 


rane Aeteers 

two /S25MFO 460 / Tota! 

soaw Seede Hesistors, capac 
flash ¢ 


- y 


BATTERY ‘106 ‘WATT /SEDS- vir" 
$35" aro asov Siw Seas ew 
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se 


ss 





16 ‘FO asoovec Lows 


16 wero i ‘* te 2 anv sows 


1600V0C ‘ 
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ea eoecoesce,. 
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866A KIT and 
XFORMER 





POCKET 
AC-DC VOM 
MODEL 12C 


$9.35 Ea 


Lote of 3 
Sold Singly 
$9.89 
(plus 406 ship 
o VSAD 


imported 
« AC & in 
DOMA;: © 


"NEW YEAR 
LOOK TO “TAS” 


T2aav 


T2BViLOOA? 


T28V 


NEW HIGH CURRENT 
PWR SUPPLIES ove 


»- 28 


to 
With 
Meters 
0-28 WVOC atS Amo $45 
Amp (1% fippie) $60 


ple) 


SOACC 





LOOACC | 100 Amp(i %_Rippie) 





cno7 
cwoi 


CHOO4 24A 


NEW RECTIFIER EHONES | 
4amPr 6 ooTHK 

12amP) OLMy 

oo4any 


CHOOL SOA Hipers 


CHOO3S 70A 


00 35Hys_ OO96R $66 





0-100 


0-1 MAOC 
s00voc 


"TAB" 
METER BARGAINS 


0-1 mMADC " . $3 
2 7 
0-SMADC j $3.70 
2 % 
MADC 236 
$i2 


1 
$495 


1S0Vvac 
Ai 


Weston 
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3 $15 
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120 MA 1 
50 Microamps (I 
25 
vu 








Oil CONDENSERS 


seMFD 
0 25mFo 


FRESH STOCK 
‘for $3 


r $s 


1M 


papers 
sen 


1200WVOC* 


for 

6 for 

*Kit one each all six $i 5 
write For aTyY PRICE 
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Ooneonere 
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Dept. IRE 
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258Q6eT 


TAB’ 


111 LIBERTY STREET, NEW YORK 6, N.Y., U.S.A. 


‘ ' Sis it 


GREETINGS TO ALL 
FOR BARGAIN BUYS IN ‘55 


c. list we ship $10 and up at 
(Postpaid USA) 90 days gtd 
mention IRE 
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14 130/100 
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9.25 
12.90 
22 
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Rectifiers to Convert 6-volt Trickle & 
Reg Ba Hevy Chors to New 12V 
6V Use 
4/$1.35; BRIS $2 
ie 14 $3.50 
\ $6 I 


$5 9% 





New Rectifier & Transformers 


WRITE FOR POWER RECTIFIER CATAL 





VARIABLE oS rowes SUPPLY 


$12 98 


$22 9" 








NEW RECTIFIER XFMRS 
Primary 118V 60 Cyc 
15-9-0-9:15-18 


$108 00; 2 $210 


t 2 $1.9 
*Dual 115 & 230V 6O0cy 


primary 





KITS IN PLASTIC BOXES* 
t Awat'd ‘ 


6. ea 
popular 





, FAMous MAKE GUNS 
idering G 


TA iC te G 
TA O 4 Dual Heat 
TA OS fru Heat 
I k dering G 
Complete Line Soldering 


Irons 





CUMMINS ‘DO-IT SHOP 
lete Home 


‘ i ‘ $79.95 
$64 98 
“Write for complete information 





SPEEDWAY ELECTRIC DRILL 
Va" MODEL 200J 


| hs 
_ 


* 
~ ce 400) 
‘ RI 2 
Modet 793 $20 95 
MODEL 200) KIT 
i ’ ‘ 
rHoR 5 


‘ $18.95 
1 4 saw 
$22.35 
MAKSAW 
; $39.95 


CUMMINS oe FAMOUS 





Ve" DRILL ATTACHMENTS 
Sabre Saw $8.05 $4.95 
Hole Saw 3.37 { +75 
Hacksaw 4.04 


674 


ROTO Burteaw 9 67 





“*TAB’’ COMBO SPECIALS 
driil ‘ ! ‘ 
$23 95 


$37 $0 





CHROME VANADIUM SPEED DRILLS 
60 et £1 to 60 ¢ $5.95 


MAND ‘ 
! $10.4 





REPAIR KIT 
blade ‘* 
a tte $1.79 





Money Back Guaranteed (Cost of 

Mdse. Only) $5 Min. Order F.0.B 

N.Y.C. Add Shpg. Charges or 25° 

Dep. Tubes Gtd. via R-Exp. only 

Prices subject to Change Without 

Notice. Phone Rector 2-6245 
CABLE: “‘TABPARTS 
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NOW —8Zeftter 
choice than ever! 


’ 
—/n CRYSTAL 
with neck cord, support clips 
and 18’ cable. Output —60 db Model 915 CENTURY 
PAL Response 70-8,000 cps. For Most { ; t 
home recording, paging, PA ever produced : y it 


and amateur radio. Pressure 

cast case in lustrous satin 

chrome finish. Wire-mesh head ) ‘ 

acoustically treated for wind $ ACD 

and moisture protection. Hi-Z sealed 

Size 3-5/32” « 1-7/32" mium f 

Net wt. 8 oz. List Price $18.00 Model 915. List Pr 
Model 915-5 


NEW 
MODEL 924 


Unique crystal Lavalier for 


e $11.25 


List $13.00 


With 


again 
phone 


tion easier, more 


formance provide 
the advantage of | 
cision manulacturin 


tyled to suit indi 
E-V QUALITY, AT LOW COST E 


—IN NEW SLIM DESIGN 


The ‘'926'' crystal microphone 
combines handsome new styl- 
ing with E-V quality features! 
Designed for public address, 
tape recording and communica- 
tions. Frequency response is 
smooth, peak-free 70-8000 cps. 
Output level —60 db. Omnidirec- 
tional. Hi-Z. Moisture-sealed 
crystal. %"-27 thread stand cou- 
pler. Die cast case, finished in 
Satin Chromium. Size 1%. «x 6%” 
including swivel mount. 18 ft. 
cable. Net wt. 11 oz 


Model 926. List Price $24.50 


mooth 
ind hig! 


and paging, for 


ach offet 


and musi 


improved home tape 


injormation 


Slecho Voce 


ELECTRO-VOICE, INC. * BUCHANAN 


Export: 13 E. 40th St, N.Y. 16, U.S.A 


MICH, 


Ss 


Model 950 CARDAX 


Model 920 SPHEREX 


All-direction pick-up for 
round-table conferences, 
home recording and public 
address. Response 60-7000 
cps. Output level 50 db 
Omnidirectional. Acoustic fil- 
ter protects against wind 
and breath biasts. Moisture- 
sealed crystal. Hi-Z. Satin 
Chromium finish 


Mode! $20. List $22.50 





Model 911 MERCURY 


Smartly designed for genera! 
purpose use. Response 50 
8000 cps. Output 50 db 
Omnidirectional. Metal Sea! 
crystal. Hi-Z. Tiltable head 
“On-Off” switch. Built-in ca 
ble connector. ¥e”-27 thread 
Satin Chromium finish. 6 ft 
and 18 ft. cable 
Mode! 911-8 
Model 911-20. 


List $25.50 
List $27.50 


World's favorite high leve 
crystal cardioid*® with dua 
frequency response for high 
fidelity sound pick-up or for 
extra crispness of speect 

Reduces feedback and back 
ground noise. Metal Sea 
Crystal. Hi-Z On-Off 

switch. %”-27 thread. Tilt 
able head. Satin Chr ’ 
finish. 18 ft. cable 

Mode! 950. List $42.50 





GET BETTER PERFORMANCE 
From TV-Deflection and High-Voltage Circuits... 


Use RCA T' 





Better performance and longer life 

are built into each RCA Tube. In TY 

Deflection and High-Voltage Circuits, 

RCA Tubes operate with high efficien: 

That's because rigid structural specifications help 
them to deliver the required currents or to withstand 
the high voltages. For instance, on the new 

RCA 6BQ6GTB /6CU6 striking structural changes 


have produced a decidedly uniform temperaturs 
When you replace with 
RCA Tubes. your customers 


are sure of depe ndable 


radiation and new cathode material assures greater 
reliability. You get greater deflection and higher 
efficiency. RCA’s severe dynamic life tests simulate 
, \ performance. Insist on 
actual operating conditions and help assure \) “ genuine RCA Tubes for 


you better-performing, long-life tubes. all your service work! 


RADIO CORPORATION of AMERICA 


FLECTRON TUBES HARRISON, N.J. 





